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Lesson (1) 
Cartesian Product 


The ordered pair 


(а 9b) is called an ordered pair 
* a is called the first projection 
* b is called the second projection 


Notice that : 
ET (a ;b)s (a ;bl » (а »b) = [a >b] 


| The element in the ordered pair can be repeated while that cannot happen in the sets. 


‘ “For example: 
We say the ordered pair (2 » 2) while we cannot say {2 »2} but we say {2} 
There is an empty set which is denoted by @ while there is not an empty ordered pair. 
|4 | (a »b) = (b sa) where a zb 
( мы Рог example: (253) 2 (3 ›2) 
| Notice that : (2 »3) and (3 »2) 


are represented by two different 
points as shown in the opposite graph. 


The equality of two ordered pairs 
If (a »b) = (X »y) »thena-2 X »b-y 
м For example : 

è If (a»b)-(35—4) :thena-3,b-—4 

@lf(X › 2) = (-5 sy) ›Шеп Х=-5 зу= 2 
| Example 
< Find the values of X and y in each of the following if : 

3 

к  (х?-1.з)=(4в, у) | Я (32, х+у) = (у? >2) 


р Solution 


Д. (x-1 8) =(48 1y) 


^S Х?-1=48 


Үу=% 


" 
i 
j 
| 
| 
| 
| 
| 
| 
| 
i 


А ae eee NNN 


А ·. (32, х+у) = (у? ,2) 2 у5 =32 у= 2 «for 25 = 32» 
» X * y = 2 and by substituting by the value of y : 
2 X+2=2 в X=0 


The Cartesian product of two finite sets and representing it 


For any two finite and non empty sets X and Y, we get : 


Il The Cartesian product of the set X by the set Y and it is denoted by Y x X is the set 
of all ordered pairs whose first projection of each of them belongs to X and the second 


projection of each of them belongs to Y іе. Xx = [(a;b):aCX »bEY} 


У For example: 


ИХ = [1 ,2} ›У= {5 ‚7 s8} » then 


ШИР... АЕ 
кы ets ts 
= {(1 55) 9(1 +7) ›(1 28) › (2 55)» First (1,7) | (198) 


(297) › (2, 8} projection |2 | 255) @,7) (2,8) 


The opposite table helps us to get X x Y 


We can represent X x Y by an arrow diagram or graphical (Cartesian) diagram as 
follows : 


Second projection 


First projection 


The graphical diagram (The Cartesian diagram) 


©) The Cartesian product of the set Ү by the set X and which is denoted by is 


the set of all ordered pairs whose first projection belongs to the set Y and the second 
projection belongs to the set X 


Le. YxX-((a:5:a€Y,becx) 
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v For example : | : 
IfX= {152} ,Y={557 +58} sthenYxX2 (55758) x {1,2} 


= {(5 91) 9(5 ›2) 9(7 91) (7 32) 9(8 91) › (8 ›2)} 


p We can represent Y x X by an arrow diagram or by a Cartesian diagram as follows : 
X 


24 
GE2 C2 
liess 
| 2 a ү 


First projection 


(His Cartesian diagram 


p 
) 
) 
) 
) 
) 
) 
) 
i 


р 


Second projection 


From the previous, we notice that : 
eXxYzYxX where X#Y 
because (1 ›5) # (5 » 1) 
We say X x Y = Y x X at the following cases : 
‚ @х=у 
(2) One of the two sets = Ø 
«Xx Ø =Ø x = Ø because Ø has no elements » 


@ The Cartesian product of the set X by itself and we denote it by in the same 
times it is denoted by (it is read X two) is the set of all ordered pairs whose first 
projections and second projections belong to X 


i.e. Ххх = [(,5:a€X.,bcx) 
у For example: 


х= {1 52} then 
XxX={1.2}x {152} — 
e (i 91) 5(152) › (2 5 1) :052)] 
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We can represent X x X by an arrow diagram or Cartesian diagram as follows : 


24 


{Lane 
| ВИ 


Second projection 


First projection 


The eros ings 


The ordered pairs in which the first projection equals the 
second projection in the previous Cartesian product (1 » 1) 
> (2 » 2) are represented in the arrow diagram by 


a loop €) to show that the arrow goes and returns to the same point. 


IfX={ 253,54} and Y= {а »b} find each of: 
n XxY YxX XxX 
» then find the number of elements of each of them. 
Solution 


ES XxY-1Q » a) , (2 » b) ‚ (3 » a) ‚(3 » b) » (4 » à) ‚ (4 »b)} » the number of 
elements of X x Y = 6 ordered pairs. 


Y x = {а 92) › (а 93) › (а 34) »5(b 92) 9 (Ы »3) 5 (b ›4) } » the number of 
elements of Y x X = 6 ordered pairs. 


XxX={(2 92) 9(2 93) › (2 54) (3 92) › (3 33) 3 (3 5 4), (4 32) 9 (4 › 3) > 
(4, 4) } › the number of elements of X x X = 9 ordered pairs. 


If we denote the number of elements of any set by «n» then from the previous 
example » we find that : | | | 
• п (Х)=3 »n(Y)=2 
MMI) 
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i ` ie. о (х хү) =n (¥ x X) =n (© ха (У) 

є 

) ЯЙ (ххх) = CTS) 

А 

If: (a.b) €&€ X x Y thena EX sbEY 


У For example : 
If: (35 5) EX x Y »then3 EX SEY 


) 
) 
) 


к Example | 
ї:Х={1,2},Ү= {3,7} and Z= {3} Find: 
OXxXZ  . Qnis Ynzxx 
) | 
| Solution 
(1) X x Z= {(1 93) › (2 ›3)} 
| (en?) =2х2=4 (з)(Ү NZ) x X= {(3 ,1) ›(3 ›2)} 
А Ехатр!е 
| If: X={3 54} Y={4,55},Z={6,55} »then find: 
@Xx(YNZ @(XK-Y)xZ 
) Solution 
| C1) Xx (Y MZ) = {6 ›5) › (4 ›5)} (2) (Х-Ү) х7. = {(3 ›6) ›(3 ›5)} 
j Example 
) І:Х = {3,4} ,Ү= {4,5} ,2= {6,5} > then find: 
к COXx(Y 2) (2)(K-Y)xZ 
| G»(X-Y)x(Y-2) 
| Solution 
? (17) ХхХ(ҮП2) = {(3 25) › (4 ›5)} 
(ә)(х-ү)х2.= {(3 ›б) ›(3 »5)} (3)(-У) х(У-2) ={(3 ›4)} 


The Cartesian reduci of two infinite sets 


* We know that if X is a finite set (having n elements) » then the Cartesian product X x X is 
also a finite set (having n? elements). 


For example: If n (X) = 3 » then n (X x X) =9 
® But if X is an infinite set i then X x X is an infinite set also 
AS examples for that | 
NxN={(X>y): XEN jy€n) »ZxZ={(X sy): XEZ yz} : 
QxQ={(X sy): XEQsyEQ} › RxR={(X sy): XER>y ER} 


Representing the Cartesian product of two infinite sets 


* We know that if X isa finite set » we represent the Cartesian iid X x X graphically by 
a finite number of points. 


e But if X is an infinite set » then the Cartesian product X x X represented graphically by 
an infinite number of points. 


* Represent the natural numbers on two perpendicular straight 
lines» one of them XX is horizontal and the other yy is 
X vertical » where they intersect at the point which represents the 
E epic zero on each of them Т.е. О = (0 » 0) 


* And the opposite figure shows a small part of the 
| perpendicular graphical net of the Cartesian product 
N x N which consists of the vertical and the horizontal 
straight lines that pass through the ерш which represent | 
the natural numbers on each of XX and yy 


® And each point of the points of this net represents an ordered pair of the Cartesian 
_ product N x М 

\ For example: 

© The point A represents the ordered pair (3 » 2) 

® The point B represents the ordered pair (5 » 0) 

* The point C represents the ordered pair (0 › 4) 

* The point О represents the ordered pair (0 » 0) 
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Representing the Cartesian product Z x Z (22) 


* And the opposite figure shows a small part of the 
perpendicular graphical net of the Cartesian product Z x Z 


i 
? 
‚ © 
р 
р © - the integers on each of xx and yy уу which are a at О (0 » 0) 
j 
р 
р 
р 
ү 


* And each point of its points represents an ordered pair of 
the Cartesian product 2 x 2 
For example: 
® The point A represents the ordered pair (2 » 4) 
® The point B represents the ordered pair (— 2 » 3) 
* The point C represents the ordered pair (— 4 »— 2) 
* The point D represents the ordered pair (4 »—3) 
* The point E represents the ordered pair (3 › 0) 
© The point М represents the ordered pair (0 »— 2) 


Representing the Cartesian product х R (R?) 


® The perpendicular graphical net of the Cartesian 
product IR x R is an infinite extended surface from 
all sides and the opposite figure shows а small part 
of this region. 


e. Bach point of this region ey an ordered pair 
of the Cartesian product Ж x К 
‘For example: 
ө The point A represents the ordered pair (3 »— 2) 
© The point B represents the ordered pair (— 4 » 3) 


| 
ет — — — — — — — — 
) The horizontal straight line XX is called X-axis or the horizontal axis and the vertical 
) straight line yy is called y-axis or the vertical axis. 
B The point of intersection of the two axes XX and yy is called the origin point. 
If the point A represents the ordered pair (X › y) in the Cartesian product R x В ; then: 
* The first projection X is called the X-coordinate of the point A 
* The second projection y is called the y-coordinate of the point A 
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Ё The two axes XX and yy divide the plane into four 
: А 274 quadrant IS quadrant 
quadrants as shown in the opposite figure and we can X«0 X»0 
determine the quadrant in which any point lies by y»0 y»0 
knowing the signs of its two coordinates. 
Я If the X-coordinate of the point = 0 


» then the point lies on y-axis 


A ed od Nod) Nod Cod Nod od od N 7272-1 


374 quadrant — 4% quadrant 


XST a х>о 
‹ Я Ifthe y-coordinate of the point =0 y«o у<о 


су 


| » then the point lies on X-axis 

Example 

) Mention the quadrant ог the axis on which each of the following 

К points lies on the perpendicular square net of the Cartesian product 


IR x IR » then locate it on the net : 


A(2 = 1) »B(-4 91) sC(1 53) РС2 »~2) ›Е (3 5 10) »P(0 »-2 4) 
) Solution 
у 
e A(2 5-1) lies on the 
4 quadrant 


e B (- 4» 1) lies on the 
and 


^ 
| 
| 


quadrant 


) e C (153) lies on the 


) 1* quadrant 
« @ D(-2 5-2) lies on the 


к 3” quadrant 


| ө E (3 i »0) lies on the 
X-axis 


| 
ep (0 2-2 2) lies on the y-axis 


2 
( 
( 
i 
| 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
1 


If: (x? ›У+3) = (1 үа) э ћеп: Х-у = —Ó— 
(а) 3 (b) 2 (c) 1 (d) zero 


If: (a+155)=C25b-1) >then:2a+b=........ (El-Ismailia 2014) 
(а)— 12 (b) zero (c)2 (d) 12 

If: X = {3} » then: X? =... (Cairo 2013) 
(a) 9 (b) (3 »3) (c) {9} (d) {(3 ,3)} 

I: X2[5], Y =Ø 5 then n (Xx Y) = eiiie. 

(a) 1 (b) 2 «sie 5 (d) zero 


If: n (X) =3 ›У= [455] sthenn(X x Y) = зс 

(a) 2 (b) 3 __ (©) 5 (4) 6 
Ҥ:Х={5 ‚б ‚7}»їһеп п (Х2) = рати 

(а) 3 (b) 6 (c) 9 (d) 12 


If n (Х) =3 sn(X x Y)=12 sthenn(Y) = (El-Kalyoubia 2011) 
(a) 4 (b) 9 (c) 15 (d) 36 


Ш: п (Х)=5 sn (X x Y)=15 епп (У) = ee 
(a) 1 (b) 5 (d) 15 


If: Xx Y={(1 53) › (1,4) } sthenn (X) = 
(a) | (b) 2 (03 


Е: 25) E12 96} x [x 98} then der 
06 | (95 


ТААТТА 
SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 ( 


If: (X-Y)xYz (052) › (1 ›3)} andn(XxY) =6 › then X = еее 
Qu (b) 1152] (c) {153 56} (d) {1 3 52} 
The point (- 5 › 7) lies i jn quadrant, 

(a) first (b) second (c) third (d) fourth 


The point (- 3 » 4) lies in 
(a) first (b) second (c) third (d) fourth 


The cartesian product {2} x R represent кашу by a straight line passing 
through the two points (2 • 0) and THE 
(a) (0 » 2) (b) (2 +5) © 652) (d) (-2 +2) 


The point A (5 »— 3) lies on ће quadrant. 

(a) first (b) second (c) third (d) fourth 

If the point (5 sb- 5) is located on the X-axis then b meer 

(a) zero ()-5 .: ~ (93: (0) 10 

If the point (5 » b — 7) is located on the X-axis » then b =... (Alex. 2011) 
(3) 2 (b) 5 (c) 7 (d) 12 


If : (|X| +4) = (3 » y?) and the point (X » y) lies in the second quadrant › 
then X + y = essen | (El-Sharkia 2014) 
(a) 7 (b) 1 (0-1 (d) - 7 


If the point (X - 5 »3 — X) where X € Zis located in the third quadrant » then X 


()4 (5 


| 
| 
| 
i 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
Zi 


x 


If: (5 »X-8)=(y+1 5-5) sthen: X*y s vree (Aswan 2011) 
(a) 4 (b) 5 (c) 6 (d)7 


If : 2» X- D = (y 50) s then X + y = еее 

(a) 3 (b) 1 (c) 2 (d) – 3 

If: X = (3) » then: Х2=......... (Cairo 2013) 
(а) 9 (b) (3 » 3) (c) {9} (d) {(3 53)} 


If: X= {5}, Y =Ø 5 then n (X x Y) = e. 
(a) 1 (02. (0) 5° (d) zero 


If:n(X)=2sY={1 52} , then n (X x Y) = 

(a) 4 (b) 3 (с) 5 (d) 6 
If:n(X)=3 ›У={2 5} then n (X x Y) = ie 

@2 — (b)3 | (95 


If: X = {3} and n (Y) = 4 » then n (X x Y) = --------------. 
(a) 1 (b) 4 (c) 7 


If:X-15] )Y- [3] s then n (X x Y) = :-------------. 
(a) 15 (b) 5 (c) 3 


If: X={3 55 56} then n (Х2) 2 
(a) 3 | (b) 6 | KOLE (d) 12 


TAT T T “ст “су T T Newt) “ст “су T “ст “су “чч 


AUT, 


If: XxY21(653) › (6 ›4)} sthenn(X) = ee 
(a) 3 (b) 1..2 7:177 (94 | (4)2 


ОИС ,5) Е {3 56} x {X 98} s then X= ose (El-Behaira 2011) 
(a) 8 (b) 6 (c) 5 (d) 3 
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The point (- 5 » 3) lies in : quadrant... б ` 
(а) first = (b) second - EO third (d) fourth 


The point (— 4 › 3) lies in the 
(a) first (b) second (c) third (d) fourth 


The point (- 2 » — 5) lies in the quadrant. 
(a) first (b) second (c) third (d) fourth 


If : (|X| 54) = (3 » y?) and the point (X > y lies i in the second quadrant ; 


then : Хуже 
w | (b) 1 | (0-1. (d)-7 


The cartesian product {2} x R represent graphically by a straight line passing 
through the two points (2 »0) and 1 
(а) (0 ›2) (b) (2 »5) © 5 2) (d) (-2 »2) 


The point (5 » — 2) lies on the | quadrant. 
(a) first (b) second ` (c) third (d) fourth 


If the point (5 - X » X- 4) lies in the fourth quadrant » then the value of X = «+--+ 
(a) 9 (b) 8 (c) 6 (d) 2 


If the point (X › 2) lies on y-axis» then X = ---------. (El-Fayoum 2011) 
(a) zero (b) 1 (c) 2 (d) 3 


If the point (X » 7) lies on y-axis» then X = -e | (New vally 2013) 
(a) zero (b) 7 (c) - 7 (d) 49 


It:X- (5). Y =Ø sthen n (XXY) = 
(a) 1 (b)2 (©) (d) zero 
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If (X—1 511) = (8 sy +3) » then find :4/ x «2 y 


If о" »27)=(1 > у?) and the point (X » y) lies in the second quadrant 
» find the value of 4 у-Х 


If (2 X 4) = (8 >y + 1) » then find the value of : 4| x 2 + y? 


ШиХ= {2,-1} » Y={4,0} › Z={4,5,-2}, find: 
[1)ХхҮ | (2)YxZ | 
(4]n (X x Z) Sn (v?) 


CI IfXxY—-1[(050)5.053).0 55] > find: 
[1 X and Y [2 YxX 


ЕХ = [3.4.8] Find X? and represent it : 


[1 By an arrow diagram. [2] By Cartesian diagram. 
ШИХ={3›,4} › Y={4,5}andZ={6 ,5] › then find : 

1 Xx(Y(12) 2 (X-Y)xZ (3 (X - Y) x (Y -Z) 
CiIfX2 [1.2] › Y- (3.4.5) Find X x Y and represent it by : 
(1)The arrow diagram. [2 The Cartesian diagram. 


If X x Y= {(2 93) 9(2 2) › (2 ›4)} 
Find each of the following : (1) X » Y (2) X x (XY) 
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ti If X = [72 »3] » find the location which represents X x X 
Show which of the following points belongs to the Cartesian product of X x X 


A(152) > B(35—1) » С(- 1,4) and D (-2 , 0) 


If X 212515) » Y 2 {4,1} anaZ - {15} 
Find : (1) Y xZ (гуп (Х?) (з) (XZ) xY 


EB Identify the following points on a perpendicular graphical net of the Cartesian 
product IR xIR:A(4 25) » B(6»5—3) » C(-257) » D(-156) » E(-45—5) 


»M(056) » K(950) 
Then mention the quadrant that each point is located on the perpendicular graphical net 


or the axis it belongs to. 
ИХ ={1} , У={2,3} › 2= {2,5,6} 
Represent each of X , Y and Z by Venn diagram ; then find : 
First :{1)X x Y (2)YxZ 

[3]Х х7. aY? 
Second : (X x Y) U (Y x Z) Third : X x (ҮП Z) 
Fourth : (X x Ү) П (X xZ) Fifth : (Z — Y) x (X U Y) 
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The relation 


п The relation Ri is a subset of the Cartesian odidi XxY Le.RCXxY 


à п If (a , b) Ethe relation В , then we can express that by another method » we write "a R b" 
^ іе means that the element a is connected with the element b by the relation R 


The conclusion 


The relation from a set X to a set Ү is a connection joining some or all the elements of 
X with some or all the elements of Y 


If R is a relation from the set X to the set Y » then R is a set of ordered pairs where the 
first projection of each belongs to X and the second projection belongs to Y and the first 
projection connects with the second projection with respect to this relation. 


The relation R from the set X to the set Y is a subset from the Cartesian product X x Y 
i.€. The relation R C X x Y 


Inversely : any subset of the Cartesian product X x Y expresses a relation from X to Y 


n The relation can be represented by an arrow diagram or by a Cartesian diagram 
(graphically). © 


If R is a relation from X to X » then: Risa relation on X and the relation RC X x X 


жыйыр нурси ip саш ары 


A relation from Х to Y is said to be a function if : 
Eli the relation » each element of the set X appears only once as a first projection in one 
of the ordered pairs of the relation. (Notice the relation R in the previous example) 


PA in the arrow diagram which represents the relation » each element of X has one and 
only one arrow going out of it to one element of Y 


(Notice the arrow diagram of the previous relation) 


In the Cartesian diagram which represents the relation » each vertical line has one and 
only one point lying on it of the points which represent the relation. 


(Notice the Cartesian diagram of the previous relation) 


Dd ed od Nod Sef Ses oo DLL LDL DDD DD A UA ГАЛ AN EALA] 
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K 
14 
| Example 

) If X = {0 +1 +2 73} ‘Y= {0 91532333435 > 6} and R is a relation 
) from Х to Y where "а В Ь" means "а= ТЬ" for eacha & X bc Y 
) 
i 
14 


Write К and represent it by an arrow diagram апа а Cartesian diagram. 
Solution 
R= 10 20) » (1,2) › (2 ›4) , (3 :6) 


1 

{ 

i 
И 

і 

1 

| 


{ 
i 
i 
} 


{ : Н 

j : : | 
menm 

Н t l 


t А 
———HÀ 


———mÓ m —— ——áÀ———M— — 
1 i i Н i 
Н E Н : $ } { 
T $ i i : ‘ 
Н ? i i Н { { 
Н $ : H 1 i 1 
$ ` i i 
m: eerte 
i H 1 Н 
+ H H ` ^ 
: : H i H i 1 
| H H : i 
i i i : i ! 
E і i : 


e 


The arrow diagram The Cartesian diagram 


In the previous relation , we notice that : 


Each element of the set X has been connected with one and only one element of the 
elements of the set Y 


Such as › this relation is called a function or (mapping) » also : 
* The set of X= {0 ,1 ,2 ,3} is called "the domain of the 
function". 
© The set of Y = {05152535455 56} is called 


"the codomain of the function". 


* The set [0 ,2 ,4 , 6] is called "the range of the function" Domain 


and it is a subset from the codomain of the function. Codomain 


Prime numbers-(2,3,5,7, 11,13,17,19,23,29 ,31,37 } 
К Odd numbers —[1,9,5,7T,9,11,13,15,17,19,.....] 


Even numbers ={0,2,4,6,8,10,12,14,16,18,20,....} 
[n ————— ——— —— — Y—— ay 
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Example 


IfX={0515253}5,Y={2 53 5455 56} апа В isa relation from X to Y 
where "a R b" means "a + b = 5" for eacha EX b EY 
Write the relation R and represent it by an arrow diagram. 


Mention giving reasons if R is a function from X to Y or not ? 
* And if it is a function » find its range. 


Solution 
*R={( 5), (1 ›4) › (2 53) 53 ›2)} 
R represents а function from X to У because each element 
of X connects with only one element of Y 


The range of the function = {5 54 53 52} 


< 
‘Example 


If X = {3 ‚2›,›1›0 , 5. i] > and В is a relation on X 


where "a R b" means "a is the multiplicative inverse of b" 


for each a C X ob cx 


) Write В and represent it by an arrow diagram and mention giving 


reasons if R represents a function or not. 


Solution 
1 1 1 1. 
•к= (3,1), (2,2) 0491) ,(32) (53) 
R does not represent a function because the element 
zero © X does not connect with any element in X 
(There is no arrow going out from zero in the arrow 


diagram which represents the relation) 
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ах — (b) Y | 200 .(Q9XxY 


The following figures shows four arrow diagrams one of them is not function 
(El-Dakahlia 2014) 


(c) 
If f is a function from the set X to the set Y »then X is called 
(a) the range of the function f (b) the domain of the function f 
(c) the codomain of the function f (d) the rule of the function f 


If f is a function from the set X to the set Y » then Y is called 

(a) the domain of the function. (b) the codomain of the function. 
(c) the range of the function. (d) the rule of the function. 

If the relation R = {(4 > 3) (153) › (2 »5)} s then В represents a function where its 
range is (El-Kalyoubia 17) 
(a) (152 54} (b) {451525355} (с) {3,5} @N 


The opposite diagram represents x И 

a function on X ; its range is b (Cairo РІ) 
(a) {a} (b) {a +b sc} > 

(c) {a »b} (d) {b »c} 


The opposite figure represents a function on Ж 
+ its range is 


(a) {1 0 ›—1›-2} (b){1+0+—1} 

(с) {0 »— 1 »—2} са) f15,—15—2] 

If R is a function from X to Y where X = {23425} » ү=4{6 7} and 
R—1((2565(a56)5(556)] then a= .-..---... 

(a) 4 (b) 5 
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If: (Х-У)хУ={( ›2) › (1 ›3)} andn (X xY) = 6 » then X = ee 
(a) {1} (b) {1 52} (с) {15356} (d) {1 53 52} 


The point (— 3 » 4) lies in 
(a) first (b) second (c) third (d) fourth 


If the point (3 › b) lies on the straight line. which represents the function 

{: В — К » where f (X) 35 X &4 > then b = 

(a) 5 b4 — 00 (d) 19 

The point А (5 »- 3) lies on the quadrant. 

(a) first (b) second (c) third (d) fourth 

If the point (5 — X » X — 4) lies in the fourth quadrant » then the value of X = -e 
(a) 9 (b) 8 (c) 6 (d) 2 


If the point (X — 5 »3 — X) where X € Z is located in the third quadrant » then X 


(с)4 (5 


Ҥ:Х={1›3›5} and В is function on X where R = {(a »3) 9(b 91) »(155)] » 
then the numerical value of the expression : a + b = .......-.-..... 


(a) 3 (b) 4 (c) 5 (d) 8 


The opposite figure represents a function on X › 


its range = еее, 
(a) {a} (b) {а,Ь,с} 
(c) {a >b} (d) [b с} 


If:(a*155)2 C25b- D sthen:2a4bz (El-Ismailia 2014) 
(а) - 12 (b) zero | (c) 2 (d) 12 
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x 


If:n(X) 23, Y 2 {2,5} then n (X X Y) E hee Ў 

()2 _ (b) 3 5: (d) 6 
[poe 36 »7}5 then n (Х 2) = ИЕ 

а) 3 (b) 6 (с) 9 (d) 12 


If: X x Y={(6 53) › (6 ›4)} › thenn (X) = — 
(a)3 1: 7 ©4 | —— (92 


The point (— 5 › 7) lies i in з: quadrant. 
(a) first (b) second (c) third (d) fourth 


The point (– 2 » — 5) lies in the quadrant. 
(a) first (b) second (c) third (d) fourth 


The point (5 »— 2) lies on the 
(a) first (b) second . (с) third (d) fourth 


(a) zero (b) 1 (с)2 (d) 3 


Which of the following relations does not represent a function from X to Y ? 


L (Helwan 2011) 
d. SEN 
«М . 
(а) (b) © ~N x) @ BE 


|The opposite diagram represents 
a function on X › its range is (Cairo 2011) 


(a) {а} (b) {а »b »c] 
(с) {а,Ь} (d) {b >c} 


If: X = {3} s then: X?- ......... (Cairo 2013) 


27 | s (b) (353) (с) (9) (à) {6 ,3)} 


MATHS (ALGEBRA) — PREP 3 – FIRST TERM 2024 20 


( 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
{ 
| 
If the point (X » 2) lies on y-axis» then X = ·......... (El-Fayoum 2011) ( 
( 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
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‘ 


) ЕХ. (2): Answer the following: 
? 


) E31£X 211535455) » Ү= {1,2,3 ,4,5 56} апа В isa relation from X to Y >» 
D where "а В b" means "a+ b = 7" for each ofa EX » b EY 
R Write R and represent it by an arrow diagram and also by a Cartesian diagram. 
( El-Menia 11 — Beni Suef 15 — Port Said 17) 
У ЕХ = {0,1 ,4,7} » Ү= (15355, 6] апа isa relation from X to Y where "а R b" 
means "a -- b « 8" for each a € X » b € Y Write R and represent it by an arrow diagram and 
also by a Cartesian diagram. Is R a function ? And why ? (El-Kalyoubia 11 — Alex. 18) 


ШЕХ={2,4,5,7} s Ys {4,5 ,6,7,9} and В is a relation from X to Y where 
"aR b" means "a < b" foreach a CX and b EY 


Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


Фих={-2,-1,1,2} » Y={q 04 0103 8} and Risa relation from X to Y › 


where "a R b" means "а? = b" for each a EX ;b CY 
Write R and represent it by an arrow diagram and also Cartesian diagram. 


If X2 [25558] andY = (10 516524 › 30] and В is a relation from X to Y where 
"a R b" means "a is a factor of b" for each a EX »b CY 

Write R and represent it by an arrow diagram and by Cartesian diagram. Is R a function ? 
And why ? 


ІХ = [253,4] , Y- (658510511 515} andR isa relation from X to Y » 
where "а R b" means "a divides b" for each a C X sb CY 
Write the relation R 


tit If xX={1 »2 53 +6511} andR isa relation on X where "а В b" means 
"a + 2 b = ап odd number" for each a € X b € X 

Write К and represent it by an arrow diagram. Is R a function ? And why ? 
If X= {1 2,4,6 510} and R is a relation on X where "а К b" means 
"a is a multiple of b" for each a € X » b x 


Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


Is К is a function ? And why ? 
———— —————————————X———————————————ÉÁÁ—UÀÁÀ-] 
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The symbolic representation of the function - 
Polynomial functions 


The symbolic representation of the function 


* The function is usually denoted by one of the following letters. f or m or q ог... 
and the function f from the set X to the set Y is written mathematically as : 


f: X — Y and is read as f is a function from X to Y 
or m : X — У and is read as m is a function from X to Y and so оп... 


* If the ordered pair (X> y) belongs to the function » then the element y is called the image 
of the element X by the function f and we express it by one of the following two forms : 


f: Х|—= y it is read as f maps X to y 
or f : f (X) = y it is read as f is a function where f (X) = y 


For example: _ 
If f : X ——» Y where f : Xj xX? › then f : 3]|L—— 9 
» also can be written іп the form: f (Q = X ^ hence f (3) 2 9 


The mathematical form f (X) = x? is called the rule of the function f , and it is used to 
. find the image of any element of the domain by the function f . 


Remember that : 


* If f is a function from the set X to the set Y i.e. f : X — Y » then : $ 
EB X is called the domain of the function f 
И v is called the codomain of the function f 


EM EU The set of images of the elements of the set X by the function f is called dad range of 
the function f which is a subset of the codomain Y 


The function f: В —eR»f(X)-2aga, X+ а, X? + 
where ag »a, 9a, > эа EIR » n EN is called a polynomial function. 


i.e. The polynomial function is a function whose rule is a term or an algebraic expression in 
condition that the following should be identified : 


И Each of the domain and the codomain of the function is the set of real numbers. 


The power (the index ) of the variable X in any of its terms is a natural number. 


| 
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For example: The following functions are all polynomial functions : 
of: f(X) =2Х+5 *g:g0ġ=xX"-2X+i 
ek:k(X)=8 | en:n()z1412x-9x? 


If the domain or the codomain of a function is not the set of real numbers : then that 
function is not a polynomial function. 


For example: 


 f:f(X =x is not a polynomial function because f (X) doesn’t exist in R if X equals 
«  anegative number. 


) For example: | 
f ) Ё К because 4-1 GR , so the domain of the function f is not the set of real numbers 
eh:h(X)= Es is not a polynomial function 
because h (X) doesn't exist in R if X equals zero. 
i.e. h (OR 


» $0 the domain of the function В is not the set of real numbers. 


R When we search if the function is a polynomial or not we do not simplify its rule. 

For example: К : 

The function f, : fy (х) = X (x: + i)c doesn't represent a polynomial function 

R because f, (0) Ф R while the function f, : f, (X) = Ж 1 represents a polynomial function 


Апа notice that: Х (x + E ) = X? + 1 for all real numbers except 0 
| 


) The degree of the polynomial function 


€ The degree of the polynomial function is the highest power of the variable in the function rule. 


|, For example: 
• The function f, : fi (X) 2 3X- i is of the first degree (a linear function) 


è The function f, : f, (X) ={5 X?-3 X+ 4 is of the second degree (quadratic function) 
e The function f, : f,(X) = X 3..5 X? + 4 is of the third degree (cubic function) - 


MATHS (ALGEBRA) — PREP 3 — FIRST TERM 2024 


ANS aN NS 
SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 | 
) The function f : f (x) = a where a ER- {0} 


is a polynomial function of zero degree. (a constant function) as f (X) = 3 
i Inthe case of a=0 i.e. when f (X) = 0 » then the function has no degree. 


Example 


If f : В — В s mention the degree of f in each of the following : 
) 


E УО) =5-3х Я ico-3x-x? 
T: ERES 5Х-3х2+ x? | B io-x0-«» 
) Solution 

| f is of the first degree. 


р 
) f is of the second degree. 


М 
) Е f is of the third degree. 


П ҒО) = х? (4+4Х+ x?) ө When we want to determine the 
| degree of the function we should 


| 2 J ей 
) -4AX^-4X +X simplify its rule to the simplest 


-. f is a function of the fourth degree. form before telling its degree. 
| Example 
| Iff: f (X)=X?-2X+5 
Find : f (1) > f (0) » f C2) » f (4) and f (5) 
Solution 
‹ f (1) = (1) 2-2х (1) +5=1-2+5=4 
Similarly » f (0)=5 > f (-2) = 13 


‚1 (3) =41 and (15) 2 10-245 


‹ Example 

\ Iff (X)=2X+band g (Х) = Х2 + band if f (2) + g (- 4) 2 30 » 
then find : f (C2) - g (2) 

) 
| 
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Solution 


 f(2)=2x24+b=44+b › 2 (-4) = (-4) +b=16+b 
РО) +8 (-4)=30 n4 be 16+ = 30 


b= 10-5 


2 


) 
) 
R ^ 20+2b= 30 | ^ 2bz30-20z10 
| 
) 


 СС700225+5), (800273) 
Co f(-2)=2x(-2)4+5=1 5 р (2) =22+5=9 
а рв уы урь 


The function f : f (X) = (X- 5)? is a polynomial function of degree. (Qena 2011) 
(a) zero (b) second (c) third (d) fourth 


The function : f (X) =X (х2 — 3) is of degree. 
(a) 1" (2^ (c) 3" (d) 4" 


The function f where f (X) 2 X*-2 X? 4 5 isa polynomial function of 


degree. (Cairo 2014) 
(a) first (b) second (c) third (d) fourth 


The function f where f (X) 22X-3X 4 +1іѕа polynominal function of 
(El-Sharkia 2011) 
(a) first (b) second (c) third (d) fourth 


The function f where f (X) 2 6 X7 4 2 X? -4 X 4 1 is a polynomial function of 
(Kafr El-Sheikh 2011) 
(b) fifth (c) sixth (d) seventh 


If: f (X)=X+3 »then f (= 2) = ereere 
(а) 9 (b) -3 | (с) 1 
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If: f (X) 2 5 X-7 > then (3) = 
(a) 2 (b)3 . (d) 15 


If: f 025 X-3 › then f (0) = ta 
(а) 5 || 92 с)3 = 00-3 


If: £ 0927 X- 1. sten f (4) =. : 
(a)7 o) 2 QU «7 


lf: f eos X^- T2 x sthen: f ([2) = (El-Dakahlia 2011) 
(a) 4 (b) 2 (d) zero 


If: f 002 X2- X43 then: f (3) = -----.---. (Beni Suef 2011) 
(a) 3 (b) 6 (c) 9 (d) 12 


‘ 
У 
) ЕХ. (2): Answer the following: 


If: f (X)=2X°-5X+2 „еп prove that : f=f(5) (Luxor 2014) 


If f(X)=aX+b › f(a)=b Find the value of : ab^ 4 5 (El-Sharkia 19), 


If f (X)=X?-2X-5 then prove that: f (1416) 2 f (1-16) =0 


) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 


ИУС =Х*-3Х | g(X)=X-3 (El-Menia 17 - Alex.18~ Qena 19) 
M Find: f (12) 38 (2) T Prove that: f (3) = g (3) =0 


(3 If f : R——+ R » mention the degree of f » then find f (- 2) » f (0) »f (4) when : 
(tf 00=3-2х 2]}(Х)=х?-4 > 
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| 4 |: 00) 22X-1 sprove that: f (2) -3 f (1) = zero (El-Gharbia 2011) | 
bi 
=" 
( 
^ 
( 
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МИ слышно зошеле оез» EN 
7 | Ifthe set of the function f = {(1 13) (2.5) EILEN TICE (5, Ш) write : 
[1 The domain of the function f 
[2 The range of the function f 
(3 The rule of the function f (Damietta 16 = North Sinai 17 - Luxor 19) 


DDT ed NE ae a a ae шт 


Which of the following functions represents a polynomial function : 
[41:19 =2х-5 | (2f: f 0023 
8]/:](0=Х+-- а) Шу: (0) =Х3+Х? +3 


EE f: f O0 2 X^ +х+8 (8)£1 f: f o9 - x (x — -2) 
ӯ: год = xs (8)f:fQoex(x^-x *-4) 
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The study of some polynomial functions 


The linear function 


The function f : ® — = R where f (X) = a X + b where a € R- {0} » b € Ris called 
a linear function (it is a polynomial function of the first degree). — 


Examples of linear functions : 


efiR—-R.fQo-x-1 


ef:IR——-I,.f(X)22X-41 ө In each of the shown functions » the 
х index of X is 1» therefore cach of 
ef:IR——-R.f(xX)23x them is a function of the first degree. 


The graphical representation of the linear function 


e The linear function f : ® — — R where f (X) -a X c b ›аЕ IR- {0} bE Ris 
represented graphically by a straight line intersecting :. 


— The y-axis at the point (0 » b) — The X-axis at the point ( 2 0 ) 


eT represent a linear function » it is enough to find two ordered pairs belonging to 
the function. | 


е You can find a third ordered pair to check that the three points are оп the same 
straight line. 


Example 
Graph each of the following linear functions : i 
EH /:fœ=2x-3 Я rr (x)=- 5x 
Solution 
To graph this function : | 
* We determine 3 ordered pairs belonging to the function. 
vf(X)22X-3 | 
>С 1)=2(—1)-3=-5 ` г. C1s-S)E f 
of (0 =2x1-3=-1 ~(s-lHEf 
andf(Q)-2x2-321 4 Q,.D€f 
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We can arrange these ordered pairs in the following table : 


* We locate these three points which represents 
_ the three ordered pairs in the Cartesian plane 
and draw the straight line L which passes | 
through any two points of them. 
Then we check that the third point lies on 
the same straight line. | 
Then this straight line is the graphical 


representation of this function. 


—1 Notice that : | 


. We can get the points of intersection of this straight line with the two 
axes and use them in representation. 
* The point of intersectign with y-axis = (0 » b) = (0 »— 3) 
* The point of intersection with X-axis = (-? ,0)2 (2.0) —- 


Notice that : 


If the coefficient of X is a fraction » it is better to choose numbers 
divisible by the denominator of this fraction to facilitate the 
representation. 
From the opposite graph notice that › 
the straight line L passes through the 
origin point О (0 » 0) i 


The function f : R —+R where f (X)2aX ›а cm 


is represented graphically by a straight line passing through the origin point (0 » 0) - 
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111 The constant function 


Definition 


The function f : К — = В where f (X) 2 b »bE Ris called a constant function. 


For example: | 


f: f (X)25isaconstant function where 


t 


]@)=5,}(0)=5 ›/(-2)=5 s- and so on. 


Graphical representation of the constant function 


The constant function f : f (X) = b (where b € R) is represented by a straight line parallel 
и easton b ie poo DD tee de 
è above X-axisifb» 0 — 
* below X-axis if b <0 
| * coincident with X-axis if b = 0 


The following examples illustrate that : 


The straight line is above The straight line is below Pond um 
X-axis and passes through X-axis and passes through m | ent И " 
береш Wiad the point (0  —3 -axis and passes throug 
ны) РИНЕ the point (0 » 0) | 
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The function f : В ——» В where f (X)=aX7+bX+c 
where a » b and c are real numbers за #0 
is called a quadratic function (it is a polynomial function of the second degree). 


Examples of quadratic functions : 


; = x2 | 
ef: R——+-R>f(X)=X — [Notice that :)]-———— — — 


ef:i——eRsf)-x*-2 In each of the shown functions » the 


Г: В R>f(X)=3 x2_7x42 highest index of X is 2 — each 
2 


of them is a function of the 2™ degree. 


ef: R—-+-R >f(X)=6-X7+X 
ў 
í Example 
Graph each of the following quadratic functions : 
f: fX) =X? taking XE [-3 »3] 


) f:f (X)=-X? taking XE [-3 53] 
) Solution 


Notice that : The coefficient Notice that : The coefficient 
of X?-0 
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The curve is symmetric with 

respect to y-axis respect to y-axis 
і.е. the y-axis is the line of і.е. the y-axis is the line of 
symmetry of the curve and its symmetry of the curve and its 
equation is X = 0 equation is X = 0 

The point (0 » 0) is the point The point (0 » 0) is the point 
of the vertex of the curve › it is of the vertex of the curve » it is 
considered as a minimum value | considered as a maximum value 


point of the curve because | point of the curve because 
the whole curve lies up on it. . the whole curve lies below it. 


‹ К The minimum value of the The maximum value of 

. function is zero it equals the the function is zero it equals 
y-coordinate of the vertex of the y-coordinate of the vertex 
the curve. of the curve. 


If the coefficient of X7 is positive » then the curve is open upwards and the function 
has a minimum value point. 
If the coefficient of X? is negative » then the curve is open downwards and the 
function has a maximum value point. 
Example 
Graph the function : f : f (X) = X?-2X—3 taking X € [- 2 94] 
from the graph › find : 


The point of the vertex of the curve. 


ТАТ, 


The equation of the line of symmetry. 


The maximum or minimum value of the function. 


Solution 
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From the graph › we deduce that : 
The vertex of the curve is (1 » — 4) 
The equation of the line of symmetry is 
X= 1 >it is a straight line parallel to y-axis and passes through the 
vertex of the curve. 
The minimum value of the function = — 4 
i 
) Ехатр!е 
) Graph the function f : f (X) = -X^43X42 taking X € [- 1 » 4] and 
) from the graph » find : 
The maximum value or minimum value of the function. 
The equation of the line of symmetry. 
Solution 


у= – K* 43X42 


ESEIDIBBEEN 
TS 


( When we represent these ordered pairs 
» we notice that the point of the vertex 
of the curve is not among these points 
which makes the drawing. 
of the dotted part in the opposite figure 
is inaccurate » so the studying of 
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2 
| 
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) The maximum value of the 


OT 
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the curve will be difficult › then we should find the vertex point of the 


curve algebraically as the following : 


-. The vertex of the curve is (14 ‚4 1) 


From the graph › we find that : 


--- =; 


function = 4 i 


The equation of the line of 
symmetry is X = 1 + 


The; line of symmetry | 


it is a straight line parallel to 
y-axis and passes through the 
vertex of the curve. 


Finding the point of the vertex of the curve : 
At the point of the vertex of the curve of the quadratic function ; it 
will be: . 
-b 


——" _. -coordinate = f (22. 
* The X-coordinate =. è The y-coordinate = f G 2) 


where b is the coefficient of X » a is ће coefficient of X? 


-3 
‚г. X at the vertex of the curve = is 


a f(14)=-24 $ +2244 


IIS 
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LZ 


If: f 0023 »then f (2) = енш Di is" 
402 (b) 3 Г) (d) 6 


If: f 02 5 > then f (3) = --.-...... (Beni Suef 2013, 
(а) 5 (b) 15 (c) 8 @ 2 


If f (X) 27 » then f (3) = ......... (Souhag 2011) 
(a) 10 (b) 3 (c) 7 (d) 5 


If f (X) = > then f (3) - f (1) = -e (Cairo 2006) 
(a) f (2) (b) 2 (c) zero (d) 10 


If: f (3) 22 sthen (3) - f (1) = -eee (Dakahlia 2013 
(a) f Q) (b) 2 (c) zero (d) 10 


2 


If: f 0922 then f ()+ f CD =~ 
(a)zero . 1 | -(d) 4 


If f (X) 2 3 » then = = — (Alex. 2005) 


(a) 2 (b) $ (a) 22 


If:7 (230 84 ;then f (- X) = rmos (Dakahlia 2009) 
(a)-2 (b)-4 (c) 4 (d) 2 


If the curve of the function f where f (X) =X? -a passes through the point (1 › 0) › 
then a = .......... (Alex. 2011) 


(a)+1 (b)- 1 (c) I (d) zero 


| 
| 
i 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
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If the function f where f (X) 2 5X + 4 is represented by a straight line passing 
through the point (3 » b)» then b equals 


(a) 5 (b) 4 (d) 19 
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If the point (—3 › у) is located on the straight line which represents the function 
f:IR———R › where f 0022 Х+ 7 › then y = --------------- 
(а) 1 (b) 3 Et (c) 5 (d) 7 


The function f : f (30 = 5 X is representen graphically | by a straight line passing 
through the point 


GB MEE | EET (d) (0 »5) 


If: f= 5 sthen fO S (Beni Suef 2013) 
(a) 5 (b) 15 (c) 8 @ 3 


If f (X) =5 » then f (3) - f (D = ------..-. (Cairo 2006) 
(a) f 2) (b) 2 (c) zero (d) 10 


If: f Q0 = 2 sthen f 3) - f (1) = ee (Dakahlia 2013) 
(a) f (2) (b) 2 (c) zero (d) 10 


If: f09-2 sthen f (1)+f C 1)= "-—- 
(a)zero . (1 > (©2 (d) 4 


If f (X) =3 » then m = (Alex. 2005) 


(а) 2 (b) 2 (c) 1 (d) 32 


If : f 229 2 4 » then f (- X) = e (Dakahlia 2009) 
(a) -2 (b) -4 (c) 4 (d) 2 


If the point (—3 » у) is located on the straight line which represents the function 
f:IR——-R >» where f (X) =2 Х+7 sthen y = ·-------------- 
(a) 1 (b) 3 
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< 
ЕХ. (2): Answer the following: 
x 


| 
Ci Represent the following functions graphically » where X CRE : 


к 1 [ААА = 3 217 (ху——4 

А If (20) = 0 [2 Х оо =2 4 

) Represent each of the following linear functions graphically and find the points of 
intersection of the straight line which represents each of them with the coordinate 
axes » where X CIR : 

mf: foo=x | lf: f@os-x | Seas: fog=3x 


I: f(X)=4X+b sf (I5 shen ind the valu of: 


If: f (X)=X?-X+3 find: f2) >f (zero) ›/ (3) 


The opposite figure represents the function f where f (20) = 4 — 2 XxX 
Find: 

[1]' The coordinates of A > В 

[2 |The arca of А AOB 


CA The opposite figure represents the curve of the function 
f where f (X) = m — x? E 
if OA — 4 units 
Find : (4) The value of m 
(2) The coordinates cf B and C 
[3] The area of the triangle with vertices 


A > B апа C 


(North Sinai 6 — Luxor #8} 


Represent each of the following functions graphically and from the graph › deduce 
the coordinates of the vertex of the curve and the equation of the line of symmetry 
and the maximum or minimum value of the function ; where X CR: 


Cf: f Q0 = 2 X? taking X C [- 2 , 2] 

(2)f:fCQo- Х? + l taking X &€[-3 » 3] (Beni Suef 14) 
BA f: f C02 X^ - 2 taking XC [- 3 53] (Cairo 15 – EI-Beheira 17 — Port Said 18) 
[4] 0 f£: f 002 2- X? taking X &[- 3 , 3] (Giza 15 — Alex. 18 — El-Gharbia 19) 
5) Ў: f C0 = X*—2 X taking XEL- 2 »4] [Qena H — Cairo 18) 
EM fF: (0) = X? 4 2 X 4 1 taking ХЕ[-4 ,2] (£l-Sharkia 17 — Et-Gharbia 18) 
£D f : РО) = (X 2) taking X &[-1 5 5] (Luxor 18 — Kafr El-Sheikh 19) 
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Lessons (1,2) 
Ratio and Proportion 


First : The Ratio: - 


If a and b are two real numbers » then : 


The ratio between a and b is written a: b or & 


b 
а is called the antecedent of the ratio » b is called the consequent of the ratio» a and b are 


called together the two terms of the ratio. 


Properties of the ratio 


and is read a to b where : 


ИЙ The value of the ratio does not change if each of its terms is multiplied or divided by 


‚ the same non-zero real number. 


p] ‘The value of the ratio ( 1) changes if we add or subtract (to or from) each of its two terms 
a non-zero real number. — 


First : The Proportion: - 


* a is called the first proportional. * b is called the second proportional. 
* c is called the third proportional. * dis called the fourth proportional. 


are called extremes and are called means. 


For example: 
The numbers 1 »4 › 7 and 28 аге proportional numbers › because i = X 
And : 1 is the first proportional, 4 is the second proportional › 7 is the third proportional » 


28 is the fourth proportional»! 1 and 28 | аге the extremes of this proportion and 


are the means. | 
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Properties of proportion 
Property (1) 
It à 


И = E then : ах d =b xc (The product of the extremes = the product of the means) 


Property (2) 


UU... a 
Ifa x d =b x с sthen— = 
a." b 


Also we can deduce that : 


© 
e If “ж = b xte 
"^ 


Property (3) 


fe са. 
b d с ; 
ёа The antecedent of the first ratio _ Тһе consequent of the first ratio 
The antecedent of the second ratio The consequent of the second ratio 
For example: 


ав а йы} xut. 
If 4 = 3 э еп --= 5 апа x 


ge »then а = cm and b = dm (where m is a constant + 0) 


For example: 


= > then: а= 3 m » b = 4 т (where m is a constant + 0) 


Important remark - = = 


Ifa »b cand d are proportional quantities and we assume that : * =m » then 
@=bm » ©=dm 
For — Y. 


= then a= = 
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y 
Generally 
if 


| | С H 9,9 

р Ifa sb sc 5d 9e of >... are proportional quantities and we assume that : 
| | f 

М 


К = ++ = Mm » then (8) - bm . (c) = dm 9 (€) = fm > -- 
) 

Property (5) 
| 


If we consider the proportion : 1 5 = 


_ * If we add the antecedents and consequents of the 1% and the 2" ratios; we get the ratio 


2+6. : S = 2 - 3 which is one of given ratios. 


_ © Also if we add the antecedents and consequents of the 219 and the 3' ratios» we get 


.- 6+3 _:9 3 : Б 
e ratio 77 y = 15 = 5 = опе of the given ratios. 


_ © If we add the antecedents and consequents of the three given ratios » we get the ratio 


94643 


| 5410457 = one of the ewen ratios. 


=... and m, 9m, sm, » -- are non-zero real numbers 


= мы шш мн 


= one of the given ratios 
m, m, b+ m d+ m, +. 8 | 


4a--b 


f - = =, then find the value of Lem 


3x--2y 


‚ then find the value of ratio : 
6y—x 


‚ then find the value of 7а+оә Ы: 4а + 2 Ь 


E uet , where x £ O then find the value of: = EL 


Prove that:a, b, c and d are proportional quantities if : anh = 
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a . C 


Provethat:a,b,cand d are proportional quantities if : = Bos 


, th that: 
en prove tha 3x- 


If : E ur xm = , then prove that : 3X2 + 3 у2 + 22=(2Х+у)?2 


Find the number which if it is added to the two terms of the ratio 7:11 , it will be 
2:3 


Find the number that if we subtract thrice of it from each of the two terms of 


49 i 2 
the Rati , the ratio b =. 
e Ratio — 69 e ratio becomes 3 


Find the number which if its square is added to each of the two terms of ratio 7 
: 11 it becomes 4: 5 


Two integers , the ratio between them is 3 : 7 and if we subtracted 5 from each 


term , the ratio between each of them becomes 1 : 3, find the two numbers. 


М АУ ААА "М М EO OE OE EAE N N N N N N АМ А А РМ, N N N N N NN N N NN N 


l— 


The ratio between two integers is 2 , if we add 4 to the small number and 


subtract 3 from the great number , the ratio will become 8 : 9 Find the two 


numbers. 


Two integers , the ratio between them is 2 : 3 , if you add to the first 7 and | 
subtract from the second 12 , the ratio between them becomes 5 : 3 Find the |! | 


two numbers. 


the opposite figure : Alaa shaded 2. the area of the circle , 


E the area of the triangle , find the ratio between the area of 


the circle and the area of the triangle. 
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Problem [ 1 ] Problem [ 7 ] 


Problem [ 2] 


а= 3 т›Бь=4т 


£ (1 2a-b 6m-4m From (1) and (2): -. —- 


Problem [3 ] Problem [ 8 ] 
X=2msy=3m 


И 
vj 


_ 2m 3 =3msy=4moz=5m 
6y-X I8m-2m 16щ 4 HS.- 2y-z __ 8m-5m 


Problem [ 4 ] d 3X-2y+z 9m-8m+5m 


X+2y 6m+6m 120 3 


= Tp m 


-az3m»bs5m 
Problem [ 9 ] 


m = 
Uca. 78 


nAXz30msyz4ámosz-5m 

53x'e3y 47 

=3x9m +3x16m +25 m 

-27 m +48 m +25 m^ = 100 m? 1) 
(2 Х+у =(6 m+ 4m) =(10 m}? = 100 m (2) 
From (1) and (2) : 3x2 +3 y «2i Q x yy 
u х4@а+Ь)=Ь(с+@ | bsec S 
d+bd=bc+bd sad=be Let the number be X 
с 

4 

>b >c › ате proportional. 


[> © 


о <= 
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Problem [ 12 ] 

14x? 
2 

li+ X 

35+5Х°=4+4Х? 22-9 

! s Х=+3 


L] 
ae 


Let the number be X 


~. The required number is3 or -3 


Problem [ 13 ] 


the two numbers be a and b 
“a=3meb=7m 


Le 


. 
2 


~j 


0 
CA 


^Om-1i5z7m-5 


о с 


~ 

B 
[ 

tA 


аще йез 


2. The two numbers аге 15 and 35 
Problem [ 14 ] 
“a=3msb=4m 


>. mz 12 
-. The two numbers are 36 and 48 
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Problem [ 15 ] 


Let the two numbers be a and b 


LA 2 -a-z2msbz3m 


2 6т+21 = 15 м- 60 
^mz9 
-. The two numbers are 18 and 27 
Problem [ 16 ] 
* The area of the unshaded part from the circle 
=] ? = + of the area of the circle 
» the area of the unshaded part from the triangle 
=1- 2 = 1 of the area of the triangle. 
s i of the area of the circle 
= - of the area of the triangle 
^. The area of the circle : the area of the triangle 


=i: (tultiply by 6) =2:1 


г. 27m + 36=32m-24 


TTT SL Se a ы Гы ы ы ы ы ы ы ыы ыы ы ыы ы Ды ы ыы = ы ыб 
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SANS 


If: 24, х, 6 апа з аге proportional quantities , then X = 
A) 9 B) 12 C) 18 D) 


The fourth proportional forthe 2,6,9is 
C) 27 


Nod Nod Nod Nod Wo Nod Noo oe oe 


The fourth proportional for the 3,6,6 is 
B C) 9 


= 


a+c _ 
then ac 


4X-25Y ,then X 
4 
А) ?5 B) 


If: A,Y,B and2X are proportional, then: 
A) 2:1 B) 1:2 C) 1:3 


14 
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. atb - a-b Exe 
If : 5 3 , then: 
А) 4 B) 2 


Н:2а=ЗЬ, then 22 = 


If 3x25y,then 


A) 1 


If:4x25y,then: 
A) 1 


19 


york д ‚‚3Х+2 
4 | ЧЕ gra find the value of the ratio : те x (Souhag 19) « i 


Prove that : a » b » c and d are proportional quantities if : 


АТТ АТТ АТТ АТТ АТТАТТАТТАТТАТ 


а = tf then find the value of 7a+9b:4at+2b 


LO Find the number which if it is added to the two terms of the ratio 7 : 11 
it will be 2: 3 | (Alex. 14 — Cairo 17 — El-Fayoum 18 – Giza 19) « 1 » 


Ф Find the number that if we subtract thrice of it from each of the two terms of the 
2 


» the ratio becomes 3 


(Giza 12) « 3» 


Ш Find the number which if its square is added to each of the two terms of ratio 7 : 11 it 
becomes 4 : 5 (Cairo 11 - Suez 17)«30t - 3» 


(SS 
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ED Find the positive number which if we add its square to each of the two terms of ratio 
5:1litbecomes3:5 (Kafr El-Sheikh 17 - Matrouh 17 — Giza 19) « 2.» 


ГЫ Two integers » the ratio between them is 3 : 7 and if we subtracted 5 from each term 
» the ratio between each of them becomes 1 : 3 » find the two numbers. 
(New Valley 13 - Ismailia 17 - Alex. 18) « 15 • 35 » 


ЦІ Two integers » the ratio between them is 2 : 3 » if you add to the first 7 and subtract 
from the second 12 » (ће ratio between them becomes 5 : 3 
Find the two numbers. (El-Beheira 15 — Beni Suef 17 – Matrouh 18) « 18 327 » 


шЕ2=2=2 s prove that: 2a —5 b + 3 с = опе of the given ratios. 


Ifa „Б сапа d are proportional quantities » prove that : 


Bate | 3bed . 
a рии (Assiut #7) 


єз За—2<_ 3b-2d 
te] 5а+3с 5b4+3d 


_2а-Ы+5с 
3x 


(Suez 16 — Kafr El-Sheikh 18) 
» then find the value of : X 
(El-Gharbia 16 — Qena 17 — Luxor 18 - Aswan 19) « 7 » 
mM з prove that each ratio is equal to 2 (unless X + y = О) » 
(El-Beheira 18) « 4:2:3» 
rove that : 
(Suez 14 — Giza 15 — North Sinai 18 — Port Said 19) 


(2) ү зх? +3 у? +22 =2 X+ y (Souhag 16 — El-Menia 12 — Damietta 19) 


2X+y _2Х+2у+? 


EU. 
R If —— = 7 then prove that : была шыш 


727 -2b-c -c -2c-a 


(El-Beheira 17 - El-Kalyoubia 18 — Matrouh 19) 


2а+7с-4е_ 
20+1714-4Ї_ 


A 7A 7A 7A 7A 7A 7A 7A 7A T A TA NEZ 


- = = = = АА сө му мө му Nod му” м АТТ м чу м ч ч АТТ ч АТТА 
Lessons (3) 
ө ө 
Continued Proportion 


Definition : 
The quantities a » b and c are said to be in continued proportion if 


In this proportion » a is called the first proportion ;c is called the third proportion 


and b is called the middle proportion (proportional mean). 
For Example : - 


The numbers 4 „б and 9 form a continued proportion because : As $ or because : (6)? =4х9 


| 6 
where 6 is the middle proportion › 4 is the first proportion and 9 is the third proportion. 


Notice That: - 


If a » b and с are in continued proportion » then : 5? =ас ie.b-zr ac | 


and the two quantities a and c should be either both positive or both negative. 


For any two positive numbers or any two negative numbers X and y › there are two 


middle proportions ( {ху and [x y ) 


| | : b 
If a » b and c are in continued proportion and we assume that : E = =m 
` then Ъ = m 
ос. 
АРТ 
oe b = | 
Substituting for b from (1) : ~. 


General Definition : - 


ЕР ЖЕ: : ; ee 
The quantities a » b »c »d »--- are in continued proportion if : iia 5 = 
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R For Example : - 


) The numbers 16 » 24 › Зб and 54 are in continued proportion 
) 16 = 24 = 36. > each ratio = 5 
j 
) -Ifa » b » c and d are in continued proportion апа we assume that : = 
) = =m И 2 (e) = dm 


b 
c 


because : 


»—-—m | a“ b= ст 


Substituting for c from (1) : ~. b = (dm) m 
4=m а= Ып 
> b — | .ь m 


Substituting for b from (2): .. a= (dm?) m 


a b.c. («= à 
(ie. ) Неее d ^m »then|c = ат | > 


Examples: 
Find the middle proportion between – 2 and-8 


Find the third proportion for 3 and 6 


If b is the middle proportion between a and c , prove that: a = 


If b is the middle proportion between a and c , prove that : —— 


lf a, b, c and d are in continued proportion prove that: 


a?-b?^cc? _ 


lf a, b, c and d are in continued proportion prove that: "lcg " 


.415a?-3c? _ 
lif a, b, c and d are in continued proportion prove that: ~; = Б 
5b* — 3d 


а? +d? 


If a, b, c and d are in continued proportion prove that: 
c(a + c) 


2Qb.d. 
а *ъ 
p а +94? = а? +4? 
e(a + c) e(a +c) ' 
where ac is a positive quantity. 


prove that b is the middle proportion between a and c 


Ded od Nod Se TS 
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Problem [ 1 ] 
The middle proportion = +4 -2x-8 
=+1 16 =+4 
Problem [2] 
third 6? +3 = 12 


Problem [3] 


< А ААА А-А-А-А-А-А-А-А-А-А-А-А- АА А-А-А-А-А-А-А- A UA TA TA TA TA TA ГАГА А: 
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Problem [ 6 ] 


2 
5Uzcm »ascm 


2 
a b 
em +m =2m 


From (1) and (2) : 
Another solution : '- b? 


. b=cm s a=cm- 


b _ст-ст_сш(ш-1) _ 
cm-c € (m- 1) 


-b a-3b 
b-c 3c«b 


Problem [4] 
с 


2 
_ ст «cm, сш(м+1) _ 


) 


М 
he 
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“b=cm › a-cm? 


(1) 


Let P= 3 - f =m 
.с=йш »b=dm’; a-dm 
‚ ab-cd dm'xdm/-dmxd  d'm'-d'm 
6-е —— аш бы 
Gm(m-1 _ (02-002 +1) m1 
ш (т -1) ^ m(m-1 m (1) 
dm «dm 

(1) 

From (1) and (2) : 


b 
Problem [ 8 ] 


- = мз 


—.с=йт »bzdm?, а=йш? 

a eb te" E dm dm'dm 
ИГРЕ, 7 du'dma4d | 
= d^ m? (т + m^ P m 


2 
m 
d'(m «m +1) 


2 2 2 
a+b +c ac 


“paced bd 


From (1) and (2): 


49 


RSIS ии Уи SERRE идише 


7 
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Problem [ 9 ] Problem [ 11 ] 
а? +Ь° _ к 
» prove that b 


2. dm » а= йт) p? 


3:4 
зе Ea = е EN is the middle proportion between a and c 
m 


319 m (5 т 3) _ in? - where ac is a positive quantity. 
= "$Gm-3 


d (бш -3 н 
а+с ЛК, +1) — TEL sy bag 


"ed dm +d d (m^ +1) 
2 = г ас=Ь 


5а’-3с 
From (1) and (2) : $3 acie 


—.с=ат »b=dm ,a=dm 
d? (m° + 1) 


E 
If 


2 


d? m + d? 


2 2 
а+а _ - 
—— AM 
d^ m? (m? + 1) 


“c(atc) dm(dm'-dm) 


2 4 2 4 2 
_ (т +1) (тм -m +1)_ m-m +1 (1) 


m (m + 1) m^ 
2 
Sad pa. (qoas + 
d b d аш? т^ 
_m+l-m _ тш +1 
m? m 
„ыа? 
From (1) and (2) : Lm - = 
с(а+с) 


1 The third proportion of the two numbers 9 and - 12 is (El-Beheira 11) 
(a) - 16 (b) 8 (c) 16 (d) 108 
(2 The proportional mean between X and y is (South Sinai 17) 
(xy (6) - [xy () xy (d) ху 
[3] т »z are in continued proportion ; then NN 
От? ^ (т © T 
[4 If the number 6 is the positive proportional mean of the two numbers 2 and m , 
then m = .......... (Aswan 13) 
(b) 12 (c) 18 (d) 36 
== 2 then a = s (El-Monofia 12) 
(b) 40 (c) 10 (d) 2x 5° 
=2› then = (El-Sharkia 13) 
(b) 4 (c) 8 (d) 16 
[7|]f 6 a” b? ,3 a b and c are proportional quantities » then с = ........ 
| (9-3 ()3ab (03 OF; 


(8]If a »2 ›4 sb are in continued proportion › then a + b = (Beni Suef 08) 
(a) 8 (b)! (c) 9 (d) 7 


[9 |The proportional mean between (X — 2) and (X + 2) is =- (Cairo 09) 


(9x42 (b Х2-4 ©=х?-4 (йд1х?-4 


^0 The number which is added to each of the numbers | » 3 and 6 to become in continued 


proportion is (Damietta 13) 


(a) | (c) 3 
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2а+3Ь 
(Giza 14) | (2) a = i (ismaitia 17) 


= — (Cairo 17 – El-Kalyoubia 18) 


( El-Monofia 11) 


ig Si*abeb? _ a-b? 


(oWabcec b- 


T a+b+c 2 ТЕ 
[11 4 р рф 12 —St— (El-Gharbia 17) 
a +b +c 


i 
i 
i 
i 
) Ifa » b „с and d are іп continued proportion ; prove that : 
< 


а—2Ь 3b+4c За+5с а—4с 
1 = ————— = 
ub io 3c+4d ER bad b—4d 


| 
(s]32a—56e ..3b—54d [a а-а _ a—-2b-«c 


a—b--c b—c--d — ac bcc a—b 


(Qena 15 — Matrouh 17 — El-Beheira 18) 


( EI-Beheira 15 — Alex. 17 — Beni Suef 18) 


" 3 
а " С (Qena I6 — El-Monofia 17) | (в | HO а 


eis ~ Р 
b+d a а nee (Alex. 19) 


2a--3d  Á2a?^--3b? 


(El-Dakahlia 11) | 00) Са = CN CT 


); 
) 

Г? 15а ›6Ь , 7 сапа 8d are positive quantities in continued proportion > 
); 
5 а 5a--6b 
.8 | э а „. [Sa+6b 
‘ prove that : за "sd Hd 
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Lessons (4) 


Direct variation & Inverse variation 
Definition | 


It is said that y varies directly as X and it is written y х X if 


"E To" 
(where m is a constant z 0) 


If the variable X took the two values X , and X, and y took the two values y, and y, 


ively »then: | e 
respectively » then : у, = X 


‹ Е the inverse variation 


It is said that y varies inversely as X and it is written y x if 
i.e. Xy 2m |,where (m is a constant 0) 


If the variable X took the two values X, » X, and as a result for that y took the two values 


d ivelv »th Ji Xj 
y, and y, respectively » then : pu 


ТААТТА 
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Examples: 


A ed od 


If: y oc x and y 2 3 when X2 2, Find: 


1)the relation between X and y 


Sa 


2) the value of y when X = 1.5 


Noe Ns 


If : у? «Xx ‚ Find the relation between X and y where y = 3 as X= 2 


2b+c 


‚ a+b - 
n 3 6 


If: X? y? -6Xy * 9-0, then prove that : y varies inversely as X 


lf:X=z+8 and z varies inversely as у and z = 2 as y = 3 , Find y as X = 3 


If ( h ) the height of a right circular cylinder (its volume is constant) varies 
inversely as the square of radius length (r) and h = 27 cm. when r = 10.5 , Find 
h when r = 15.75 cm. 


| 
| 
| 
( 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
, then prove that : c са ( 
2 
( 
( 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
{ 


If the weight of a body on the moon (W) is directly proportional with its weight "; е 
on the ground (К) If the body weighs 84 kg. , on the ground and its weight on ( 
the moon is 14 kg. What will its weight be on the moon if its weight оп the * 
ground is 144 kg? 


ВУ 


If the value of speed у that water passes through а hose nuzzle inversely 
changes with the square of the hose nuzzle radius length r and v = 5 cms. 
when r = 3 cm., find v when r = 2.5 ст. 


———Ó— ЕН 


I^ PPD DDD DODO UA TAS TAS TA TA TA TAS TA TAa АТ АТГАТТАТТАТТАТГАТТАЧТАЧТАТГАТТАТТАТТАТГАТАТТАЧТАТІ 
| 
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i 


(1) ухх “y=mX -X*y 14 х2у+49=0 
2М= 0ш imei a (х2у-7р=0 x2 y-7=0 
„у= E X (The relation between X эу) | :. x?y 27 г.у = 


» un d ТРСТА 
C anguli. s uie 


ix (The relation between X and y) 


Problem [ 3] 


vyx(X*l) — «ysm(X41l) 


ту=2,Х=3 меши 
лугов) [e37 д2 = 250 km, 


— 
ne m= Еа 
2 


Problem [4] 


i 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
ms „у= íxglzs6 : ( 
9 | 
| 
2 
| 
i 
і 
і 
і 
i 
i 
і 
i 
i 
i 
d 
i 
d 
d 
d 
i 
d 
і 
i 
i 
е 
{ 
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SANS 


У, 


x 
о 


У 


(b) са) (El-Sharkia 16) 


Nod Nod Nod Nod Cod Nod od od N 


|= LJ The relation which represents a direct variation between the two variables X and y 
(El-Menia 19) 
= x A XF 
by =x+3 OF=F5 са) = = 5- 
Із Which of the following relations represents an inverse variation between the two 
variables X and y ? (El-Beheira 15) 


(а у= х+ 5 (b) у= 4 х <=> = 5 (d) жу = 11 


= 


Lal If y varies inversely as X? 5k is a constant » then 
(а у =k x? (b) у= к — xX? Сс) у = Са) у = 
Х,У, 
2У> 
(a) X (b) 5 (c) x? 


(S)If X and у are two variables > = 1 »then y œ 


(6]If y œ X and y = 5 when X = 3 ; then the constant proportional equals 
(a) 15 (b) 5 (с) З а 5. 


(7) EA If y varies inversely with X апа X: — 3 when у = Үз > then the constant 
3 


proportional equals (El- Beheira 16 — Beni Suef 15 — Alexandria 12) 
OE (c) 2 (d) 6 


[в If X y ? = constant , then X varies inversely as (Ismailia 08) 


ба) + (b) y? (с) у ауу? 


[9]If y a ©: > then X varies ---------- (Matrouh 09) 


(a) directly as у? (b) inversely as y 2 (c) inversely as y (d) inversely asl y 
AO If y? - 4 ж? = 4 Xy >then (South Sinai 19 — Alexandria 15) 
2 2A ai 
(a) y oc X (b) yox (c) y e x (d) y e — 
(a4 If x? y? + i = Xy >then 
(а) Xocy (b) ya x (с) 2 Жос 5 у (d) y oc —— 
[12 If y = 3 х — 6 »then y сс (El-Sharkia 14) 
(a) х (b) зх (c) X—2 (d)3 X-- 6 
[a3 1; 2173 = xt 2 where X+ y * zero » then y ос (Ismailia 14) 
(a) X Ы 5 (X42 (d) х+ 5 
х 
(a) y ос X ^ 1 (b) y e X (3) y ays 


aaj Ify- х= 2. —-у where х=у=О > then 


CD If the total cost of a trip is (у) > some of it is constant (a) and the other is directly 
proportional with the number of participants (X) » then (Ismailia 11) 


(а) у =а х b) у = 5 


(с) у = а + = (m is constant # О) (а) у = а+ m X (m is a constant zx О) 
— ——— ———Ó———————————Á]—»«————————ÁÁ Áá—À———HisáÁ—náÓÉe. 
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ЕХ. (2): Answer the following: 


Li From the data in the following table » answer the following questions : 
_1 | Show the type of variation between X and y 
'2 | Find the constant of variation. 


з | Find the value of y at X = 3 


[4 | Find the value of X at y = 22 (Damietta 16 – Ismailia 18)« 12 5455» 


(LI? If y « X and y = 14 when X = 42 » find : (El-Monofia 15 ~ Port Said 18 — South Sinai 19) 
(1) The relation between X and y 
(2) The value of y when X = 60 «y= 4x > 20 » 


21 = 
Ш Ir l.l s prove that : y xz (Cairo 15 - El-Kalyoubia 18 - Damietta 19) 


мин (Alex. 19) 


mx у? -6 Ху+9 =0 »then prove that : y varies inversely as X 


tad If y o | and y = 3 when X 2 2 » find : (El-Kalyoubia 13 - Alex. 17 – North Sinai 19) 


[1]The relation between X and y 
(2| The value of y when X = 1.5 «Xy 2654» 


(If y -a- andy an a= [8 when X= 2 »find the relation between y and X 


4 
»then deduce the value of y when X=] (Кат El-Sheikh 18 - Suez 18 - Luxor 19) « y = a 14» 


CL If (h) the height of a right circular cylinder (its volume is constant) varies inversely as 
the square of radius length (т) and h = 27 cm. when r= 10.5 ст. 


Find h when r = 15.75 cm. 
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0 
(Damietta 13 — South Sinai 14) | 
у 
| 
(| 
(| 
(| 
(| 
(| 
( 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
(| 
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Statistics(lessons 1,2) 
Collecting data and Dispersion 


a Remember that ; 

= The total of values 

e The mean of a set of values = ——————————— 
Э Number of values 


For quem : 
© If the marks of 5 pupils are : 25 » 23 , 21 »22 »24 


* Then the mean of marks = Өе nal die — 23 marks. 


Notice that : 


| 23х5=25 +23 +21 422424 


Finding the mean of data from the frequency table with sets 


The following table shows the distribution of the marks of 50 pupils in mathematics : 


Find the mean of these marks. 


Ell Determine the centres of sets according to the гше: 


the lower limit + the upper limit 
The centre of a set = сеси ш S co иш; 


Form the vertical table : 


Centre of | Frequency 
the set « X » «f» 


The sum of (X x 5. 1700 


= 34 marks. 
The sum of f 50 


The mean = 
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Median : - 


Remember that j 
s 


z ‚ The median is the middle value in a set of values after arranging it ascendingly or 
X descendingly. such that the number of values which are less than it is equal to the 
number of values which are greater than it. 


The median 


— The sum of the two values lying in the middle 
2 | 


For example : For example : 
If the values are If the values are 


42 ›23 517 »30 and 20 27 313 923 , 24 513 › 21 
We arrange them ascendingly as follows | | We arrange them ascendingly as follows 


The median = 21 + 23 522 


м ы ъъ мы Ыы ы ы 


d | The mode of a set of values is the most common value in the set» or in other 
X words» it is the value which is repeated more than any other values. 


For example : 
The mode of the set of the values: 7 53 5451575957 54is7 
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Dispersion of a set of values 


It means the divergence or the differences among its values. 
© The dispersion is small if the difference among the values is little while the dispersion 
is great if the difference among the values is great » the dispersion is zero if all the 


values are equal. 
i.e. The dispersion is a measure that expresses how much the sets are homogeneous 


Ren MM 


If all values ( individuals ) are equal then the dispersion (c) is zero 
© If the standard deviation equals zero that means the all values are equal » it is the 


perfect homogeneous case (the vanished dispersion). 
Dispersion measurements 
&n The range (the simplest measure of dispersion) : 


It is the difference between the greatest value and the smallest value in the set. 


2 The range = the greatest value 2 the smallest value 


з For example : 
е If the values of set A are 60 › 58 »62 › 61 and 59 2. The range = 62—58 = 4 


© [f the values of set B are 72 › 78 › 46 › 65 and 39 ‚г. The range = 78 — 39 = 39 
So the set B is more divergent than the set A 
А Standard deviation: 


First : Calculating the standard deviation of a set of values: 


| xu 

The standard deviation o = E(X-X) 
n 

. Where : 


X denotes a value of the values › 

X denotes the mean of the values and it is read as x bar » 
n denotes the number of values ; 

У denotes the summation operation. 
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Calculate the standard deviation of the values : 8 99 57 36 and 5 


( Solution 


(1) We find the mean of the values. 
х=2Х „8+9+7+6+5 _7 


5 
(2) We form the following table : 


(3) We calculate the standard deviation by 
substituting in the law : 


Y 
The standard deviation (aye д А 


.. The standard deviation (6) = (9 ={2 = 1.4 


Second : Calculating the standard deviation of a frequency distribution : 
For any frequency distribution : 


E(x-X)?k 


The standard deviation o = yk 


Where : 
X represents the value or the centre of the set » 


К represents the frequence of the value or the set » 


= Xxk 
У, kis the sum of frequences and X (the mean) = — 


(a) Calculating the standard deviation of a simple frequency distribution : 


The following table shows the distribution of ages of 20 persons їп years : 
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Find the standard deviation of the ages. 
(Solution 


(1) We find the mean of the ages (X) by using the following table : 


20 
22 
23 
25 


> (ХхК) 460 
Xk 


(2) We form the following table : 


The mean ( X ) = 


-x 
128 


(3) We calculate the standard deviation from the law : 


| Y 
Standard deviation (с) = UL = 390 =ү18 = 4.24 уеагѕ. 
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The following is the frequency distribution of weekly incentives of 100 workers in a factory : 


5 [ 6- 
TC Namberatworkers | 1 | 1 | 3 | 2 | 2 | 8] 


Find the standard deviation of this distribution. 


( Solution 


— 6, 
(T) We find the mean ( X ) =e тар = 
The centre of the set = омет ши + upper ши 


by using the following table : 


40 — 65.8 2 — 25.8 6656.4 
50 – 65.8 =- 15.8 4 3494.96 
60 - 65.8 = – 5.8 

70 — 65.8 = 4.2 

80 – 65.8 = 14.2 

90 — 65.8 = 24.2 


(3) We calculate е standard deviation by using the law : 


| rS 
Standard deviation (c) = мулк = | 2029 = 14.15 pounds. 
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ANA Nod eI TN 


(1) The difference between the greatest value and the smallest value in a set of individuals 
is called ( El-Sharkia 18 — Souhag 18 — Port Said 19) 


(a) the range. (b) the arithmetic mean. 


(c) the median. (d) the standard deviation. 


ААА 


(2 | The positive square root of the average of squares of deviations of the values from 
their mean is called (Port Said 18 — Kafr El-Sheikh 18 — El-Fayoum 19) 


(a) the range. (b) the arithmetic mean. 


= 


(c) the standard deviation. (d) the median. 
(3) The mean of the values : 7 » 3 » 6 » 9 and 5 equals 
(Alex. 17 — North Sinai 17 — El-Favoum 18) 
(a) 3 (b) 6 (c) 4 


[а ) The range of the set of values : 23 » 22 »15 › 18 and 17 is (Cairo 15) 
(а) 8 (b) 18 (c) 19 (d) 23 

[5] If 67 is the greatest value of a set and if the range equals 27 » then the smallest value of 
this set equals (El-Menia 1б) 
(a) 67 (c) 27 (а) 94 

(6] The most repeated value in a set of values represents (Damietta 13 — Luxor 16) 
(a) the median. (b) the range. 
(c) the mode. (d) the mean. 

(7) If the mean of numbers: 3k—3 » 3k—1 » 2k+1 5 2k-3and2k-5is 13 
ə then k = .......... (Alexandria 11) 
(а) — 5 (b) 10 (c) 5 «» i 

If the range of the values 2 » 7 „а › 6 іѕ 8 where a>O sthena=....-.----- (El-Sharkia 14) 
(а) 4 (b) 9 (с) — 1 са) 10 

[9 ) Which of the following values of a makes the range of the numbers : 53 sa › 58 › 57 › 
60 and 55 equal to 9 ? ( El-Dakahlia 16) 
(a) 63 (b) 61 (c) 51 (d) 50 


Sum of values 
ho Number of these values ^^ ^ (Aswan I3 a Suer d) 


(a) range (b) standard deviation (c) mean (d) mode 
(1]1£2 +2 у= 10 » X »y CIR * › then the arithmetic mean of the values 
(Suez 16) 
ы 5 (c) 5 (d) 2 
[12 The set which has more disperion of the following sets is the set (El-Kalyoubia 15) 
(а) 28 »17 » 30 +36 › 20 (b) 20 › 19 , 29 537 -43 
(с) 31 +35 › 26 +37 › 41 (а) 25 -39 519 55 , 27 
[13 The commonest measure of dispersion and the most accurate is the 
(Damietta 14 — El-Menia 18) 
(a) range. (b) mean. (с) standard deviation. (d) median. 
[ла If all individuals are equal in values > then (Southern Sinai 17) 
(a) х-х> 0 (D х-х<0 (d) x =0 
[15 If = (X — X)? = 48 of a set of values and the number of these values = 12 
ə then с = ......... (Cairo 17 — El-Monofia 19) 
(а) – 4 (b) – 2 


D 


‚2 
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EX. (2): Answer the following: 


LLU Calculate the standard deviation for the next data : 
(1) 16 »32 55 520 527 (El-Sharkia 16 — El-Monofia 17 — El-Gharbia 18 — El-Monofia 19) « 9.3 » 


[2]72 53 »61 » 70 » 59 (Luxor 19) « 7.1 » 


Calculate the mean and standard deviation of the following data : 
(1773 54 62 571 +60 (Assiut 17) « 64 97.07 » 
(2]13 »14 517 » 19 522 (to the nearest 3 decimals digits) (El-Sharkia 17) « 17 93.286 » 


1-53 The following frequency distribution shows the number of children of some 


(Alexandria 15 — El-Beheira 16 — Alex. 19) 
Ет жен [к ] m | з [л 
[Number of tammes | в [16 | 39 | 29 | 9 | 


Calculate the mean and the standard deviation of the number of children. 


families in a new city : 


LQ The following are the frequency distribution for а number of defective units 
found in 100 boxes of manufactured units : ( El-Beheira 14 — El-Beheira 17 — Souhag 18) 


Number of defective units zero 1 2 3 4 5 


Number of boxes 3 


Find the standard deviation to the defective units. 


LU The following frequency distribution shows the ages of 10 children : 


[лен | s s | o [1] [лыш] 
[Rumberofenitaren | 1 | 2 | 3 | 3 | ? | 0 | 


Calculate the standard deviation of the ages in years. 
(Alex. 17 — Cairo 18 — Giza 18 — Gena 19) « 1 7 years > 


£Li Calculate the mean and the standard deviation for the following frequency 
distribution : (Qena 16 — El-Gharbia 17) 


кдн 5 [= 
1169578 


LE The following distribution table shows the amount of gasoline that a set of cars 


consumes : 


Number of 
kilometres per litre 


ААА TAS ЛАТА ЛАЛА АЛГА ЛАЛА АА ЛА САА ЛЫ СЛ САА СЛ ЛЫ САА ЛЫ ЛЛ T ATA ЛЫ САА АЫ ЛА САА" 
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The main trigonometrical ratios 
of the acute angle 


© The degree = 60 minutes. * The minute — 60 seconds 


i.e. The degree = 60 x 60 = 3600 seconds. 


cording to angle A „According to angle C 


i it AB 
n EE. Opposite — BC n sinC = Opposite _ AB 


Hypotenuse — AC Hypotenuse AC 


_Adjacent - = AB 5 . Adjaent _ BC 
B conne Hypotenuse AC | созге Hypotenuse AC 


| Opposite ВС | Оррозйе _ АВ 
KE tan А = = — tan 
E ds Adjacent AB Е С= “Adjacent ~ BC 


ы For example 
In the opposite figure : 
If A ABC is a right-angled triangle at B » 
AB =3 cm. › ВС = 4 ст. and АС = 5 cm. » then: 


‘wl ufo tv 
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We can deduce that :. 
The sine of any angle equals the cosine of its complementary and vice versa | 
Le. If Z Aand Z B are acute angles з and sin A = cos B 
then: m (Z A) +m (Z B) = 90? 


Generally 


The sine of the angle 


Thetangent er Hie angle ts. of te ele 


Examples : Solved Problems 


If : tan x=} » X is an acute angle. Find : sin X tan =* + cos2 X 
3 


XYZ is a right-angled triangle at Y XY = 3 cm. › XZ = 5 cm. » then find the value оѓ: 
(4) tan X x tanZ (2) sin? X + sin? Z 


ABC is a right-angled triangle at B and sin A = 0.6 (Kafr El-Sheikh 2013) 
Find the value of : sin A cos С + cos Asin C 
ABCD is a trapezoid in which : AD // BC »m(Z В) = 90° » if AB 23cm. 
‚АР = бст. and BC = 10 cm. 
Prove that : cos (Z DCB) — tan (Z ACB) = 4 
In the opposite figure : 

А ABC where m (4 B) = 90° 5 

АВ = 3 cm. › ВС = 4 cm. 

Find : (1) sin? A 4 sin? C 

(2) tan A x tan C 


«I» 


In the opposite figure : 
ABCD is a rectangle in which 
AB = 15 cm. and AC = 25 cm. 
Find : (1) m (Z ACB) 
(2) The surface area of the rectangle ABCD 
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Solution 


TA 


+ tan Xz-- UB CX (21) = 
3 (YZ) = (5) - (3) = 16 


" ; г AD// BC » AB LBC » DF L BC 
:sinCz 1073 ‚ Assuming that 
| г. ABFD is a rectangle 
АВ =3 length unit г, BF=AD=6cm. 


^. AC=5 length unit | г, FCz 4em. 3 DF = AB = 3 см. 


6-3 


+. BC=4 length unit | 2 from A DFC р 
which is right-angled at ; 
(Diss 4.25 “—п 
^ ОС=5 см. —— a 
cos (4 DCB) - tan (4 ACB) 


m(ZB)=90° < (АС) =(4)"+(3) = 90° (Properties of rectangle) 


LB)= 
„АС 5-5, Y гөр. m (ZACB) 36 SÀ 12 
у, si A sin’ C=] 
(BC) = (25) - (15): = 400 


4, 
stan A x tan C = 3% * BC 21400 z 20 cm. 


г. The surface area of the rectangle ABCD 
= 15x 20 =300 cm? 
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(1) For any acute angle A ›їапА = .......... (Ismailia 12) 


(a) <05А. (b) sin A cos A (c) ЗША (d) sin A + cos А 
sin А cos А 


(2 ]If X » y are measures of two complementary angles and sin X = 
s then cos y = е (Giza 17 - El-Beheira 18) 
(a) 2 © () 5- wś 
(3) For any two acute angles A and B if sin А = cos B » then m (4 A) + т(4 B) = .......... 
(a) 30° (b) 60° (c) 90° (d) 180° 
(4 |If sin 70° = cos X where X is an acute angle »then X = .......... (El-Kalyoubia 18) 
(a) 60? (b) 45? (c) 10* (d) 20? 
(5 InAABC »if m (ДА) = 85? and sin B = cos B »then m (4 С) = ee 
(El-Beheira 17 — El-Dakahlia 19) 
(a) 30? (b) 45? (c) 50? (d) 60° 
(8 InAABC: if m (4 B) = 90° » then sin А + cos C = .......... (El-Monofia 17) 
(а) 2 sin A (b) 2 sin C (c) 2sin B (d) 2 cos A 
[7 A ABC is a right-angled triangle at A » then cosine angle B : sine angle C equals 
(El-Sharkia 18) 
@ + (ES © 2 @! 
(8 DEF is a right-angled triangle at E » which of the following relations is false ? 
(a)tanD xtanF=1 (b)sinD=cosF (c) cos D = sin F (d) cos D = sin E 


(El-Dakahlia 16) 
|9 In the opposite figure : 


A ABC is a right-angled triangle at B 
‚ BE is a median › BE = 5 cm. 

s AB = бст. ; then sin = -......... 
@ 2 


(o $ 
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LU If the ratio between the measures of two supplementary angles is 3 : 5 » find the measure 


of each one by degree measure. —(El-Beheira 14 — Aswan 15 — El-Gharbia 19) « 67° 30 » 112° 30 » 


If the ratio between the measures of two complementary angles is 3 : 4 


» find the degree measure of the greater angle in measure. «51923 43» 


С If the ratio between the measures of the interior angles of the triangle is 3: 4 : 7 


» find the degree measure of each angle. (El-Beheira 13) « 38° 34 17 ›51° 23 43 590° » 


E3 In the opposite figure : 
ABC is a triangle in which : m (4 A) = 90° 
» АС = 15 cm. and АВ = 20 cm. 


Prove that : cos C cos B — sin C sin B — zero 
(El-Kalvoubia 16 — El-Beheira 17 — El-Kalyoubia 18 — El-Menia I9) 


CDI XYZ is a right-angled triangle at Z where : XZ = 7 cm. and XY = 25 cm. 
Find the value of each of the following : 
[1] ап X x tan Y 


(2) sin? X + sin? Y (Port Said 18) « 1 »1» 


ЇЇ ABC is a right-angled triangle at B » if 2 AB =з AC 


Find the main trigonometrical of the angle C 
4 3 
(Alexandria 15 — El-Dakahlia 18 — Aswan 19) « A des 4 » 


E ABCD is an isosceles trapezoid in which :AD//BC 5 Ар=4ст. » AB-5cm. 


and BC = 12 cm. 


5 tan B 
Prove that : 2 fan В соз С_ =3 (New Valley 17} 
sin“ С + cos" B 


LL ABCD is a trapezoid in which: AD// BC » m(Z B) 2 90* if AB =3 cm. 

» AD 2 6cm. and BC = 10 ст. 
Prove that : cos (Z DCB) - tan (Z ACB) = i (El-Kalyoubia 13 — El-Monofia 17 — Matrouh 18) 
ABC is a right-angled triangle at B »if AB: AC=3:5 (Aswan 2013) 
Find : the main trigonometrical of Z A 


ABC is an isosceles triangle in which : AB = AC and sin А - H 
| 10 | Find cos B without using the calculator, e 
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The main trigonometrical ratios 
of some angles 


The trigonometrically ratios of the two angels 30°,60° 
The trigonometrically ratios of the angels 45° 


there are three keys : 
EU The key means sine (sin) 
The key means cosine (cos) 
The key means tangent (tan) 


Using these keys gives us the main trigonometrical ratios of any angle if its measure is 


ind A in each of the following» where А is the measure of an acute angle : 
Ei sin A=08 [ cos A= 0.7152 Ej tan A = 1.5156 
) nm Use the keys of the calculator as the following sequence from left : 


2. A 53° 7 48 


Use the keys of the calculator as the following sequence from left : 


БЕО) ^ Ac da? 20 25 


к Use the keys of ће calculator as the following sequence from left : 


. A= 56° 34 59 
) 


3. 
4 x 
) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 
» 
) 
Я 
C 
) 

) 

) 

) 
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) Examples : Solved problems 


Find the value of : cos 60° sin 30° — sin 60? tan 60° + cos? 30° 
2014 Exam ( 13 ) Question(2)(a 
Without using the calculator prove that : sin? 30° = 5 cos? 60° — tan? 45? 


2014 Exam ( 4 ) Question (3 
Without using the calculator : 


(1) Find the value of : X » if 3 X = 2 sin 30? tan? 45° 
(2) Prove that : 2 cos? 30° = cos 60° + 1 

2014 Exam (15 ) Question 
Without calculator and showing the steps of solution : 


Calculate value of : X? such that X? is acute angle and satisfies that : 


42 sin X = sin 30° cos 60° + cos 30° sin 60° 
2014 Exam ( 10 ) Question 


Find the value of : X where 0? « X « 90? given that : 
sin 30? cos 45? + sin 45? cos 30? 


tan X = Sin 45° cos 60° + cos 45° sin 60° 


2014 Exam ( 8) Question 
Without using the calculator : If : 2 tan X = tan? 60? — 2 sin 30° 
Find the value of : X (Where X is acute angle) | 
2014 Exam ( 12 ) Question 


Solution 


LHS. = sin? 30° = (1 ) Е. 
z. ВН5. = 5 cos? 60° — (ап? 45° 
2 
-síl A. 1m 
From (1) and (2) : ~. sin? 30° = 5 cos? 60° — tan? 45° 


КА айсы daa на 
(1)3 X 22 sin 30° tan 45° 22x 4 x (1! 21 qenawe ers 
„ы 1 „42 sinx=1 2. sin X= 
73 - 5. х= 45° 
n x= Зіл 30? cos 45? + sin 45? cos 30° 
sin 45? cos 60° + cos 45? sin 60? 2 . 
"' 2tan X = tan“ 60? — 2 sin 30° 
2 
21а х= (13) -2x1 + 2tanx=2 
г. 1ап Х = 1 г. Х=45° 


М 
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[4] If cos X= ? where X is an acute angle › then m (Z X) = eee (Cairo 13) 


(a) 90? (b) 60? (c) 45° (d) 30° 
(2\If sin X= i where X is an acute angle » then m (А X) = -------- (North Sinai 17 - Alex. 18) 
(a) 90? (b) 60? (c) 45? (d) 30? 


(3 Iftan X= 5 where X is an acute angle » then tan 2 X = -~~ 
3 


(a) 2 (5245 (o) 5 (d)3 
{3 


4 If cos X= В where X is a measure of an acute angle s then sin2 =... 
(El-Gharbia 18 - Red Sea 19) 

@-= 

{2 
15 If 2 sin X = tan 60° where X is an acute angle » then m (Z X) = ee- (Souhag 11) 

(a) 30° (b) 45° (c) 60° (d) 40° 
6 If tan 3 X ={3 where 3 X is ап acute angle » then m (Z X) = eee (Ismailia 15) 


(a) 20° (b) 30° (c) 45° (d) 60° 


[7 \If sin2 X= В s then X = vse (where 2 X is an acute angle) (Giza 11) 


(a) 20° (b) 30° (с) 45° (d) 60° 
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(8 If cos i = 4 where t is an acute angle »then т (4 Х) = ......... 


(a) 30° (b) 45° (c) 60° (d) 120? 

8 If cos (X + 10°) = i where (X + 10°) is an acute angle »then X = .......... (El-Fayoum 11) 
(a) 30° (b) 40° (c) 50° (d) 70° 

10 If tan (2 X — 5°) = 1 where X is an acute angle » then X=.. е (El-Gharbia 16) 
(а) 45 (b) 35 (c) 25 (d) 15 

(11 If sin (X + 5°) = 4 where (X + 5°) is the measure of an acute angle 


s then tan (X + 20°) = .......... (El-Dakahlia 11) 
2 3 
@ 2 (b 4 © В (d) 1 
(12 If X and y are complementary angles where X : y = 1:2 »thensin X cos y = evee 
3 
Ww} (i 1? (d) 1 
(El-Beheira 15) 


(13 In the triangle ABC if: т (4 А): т (4 В): m (4 C) =3:4: 5 sthen cos В = .......... 


(a) 0 (b > (с)! ob 
(El-Gharbia 16) 


[14 The tangent of an acute angle of the right isosceles triangle is equal to 


42 
OE) o (с)! (d) 5 


(El-Dakahlia 16) 
15 A ABC is right-angled at A » if tan B = 1 » then tan C—sin C cos C = -~ 
(a) zero (b) 1 (c)2 OE: 
(Red Sea 16) 
16 If the straight line : y = X sin 30° + c passes through the point (4 › 6) s Шепс = .......... 


(b) 6 (c) 8 (d) 2 
( El-Monofia 16) 
Å) 
9 


"es Pel TO SAAS EEE 


SIMPLEST MATHS — MR.MOHAMED EL- [7o - 


Without using the calculator ; prove each of the following : 
(1] Ш sin 60° = 2 sin 30° cos 30? (Giza 14 — Souhag 18 – Giza 19) 
(2) 1 cos 60° = 2 cos? 30° — 1 (Alex. 14 — Port Said 18 — North Sinai 19) 


(312 cos? 30° – 1 = 1 – 2 sin? 30° (El-Sharkia 15) 
[4 }cos 60° = cos? 30° — sin? 30° (Alex. 17 — El-Favoum 18 — South Sinai 19) 


2 tan 30? 


(Port Said 14 – Matrouh 17 — Damietta 19) 
1 — tan? 30° 


(5]ED tan 60° = 


Find the value of X : 
(1)X sin? 45° = tan? 60° (Souhag 17) «6» 


E X sin 30? cos? 45° = sin? 60? (Alex. 15 - South Sinai 16 — Alex. 19) « 3» 


X sin 45? cos 45° tan 60° = tan? 45° — cos? 60° 


Ш 4 X = cos? 30° tan? 30° tan? 45° (Alex. 17 — El-Fayoun 19) « $ » 
Find the value of X in each of the following : 
[1 tan X = 4 sin 30° cos 60° where X is an acute angle. 

(North Sinai 17 — Damietta 18 — El-Gharbia 19) « 45° » 
(2) Ш sin X = sin 60? cos 30? — cos 60° sin 30° where 0° < X < 90° (Cairo 17) « 30° » 
(3) 912 sin X = sin 30? cos 60° + cos 30° sin 60° where X is an acute angle. (Giza 18) « 30° » 


(<2 ABC is an isosceles triangle in which AB = АС = 12.6 cm. and m (Z C) = 84° 24 
Find the length of BC to the nearest one decimal number. «2.5 cm. » 


СО En the opposite figure : 
ABCD is a rectangle in which : 
AB = 15 cm. and АС = 25 cm. 
Find : 

(7 m CZ ACB) 


(2) The area of the rectangle ABCD (Alex. 7/6 — Qena 17 — El-Kalvoubia 19) « 36° 52 15 2300 cm? » 
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J In the opposite figure : 
ABCD is a parallelogram of surface area = 96 cm? 
BE: EC - 1:3 ; AE LBC and AE = 8 cm. 
Find : (1)The length of AD (2m (Z B) 
(з)Тһе length of AB to the nearest one decimal (use more than way) 


« 12 ст. »69? 26 38 98.5 ст. » 


In the opposite figure : 

ABCD is an isosceles trapezium in which : 
AB = AD = DC=5 cm.» ВС = 11 cm. Find: 
(1]m (Z B)»m(ZA) 


(2) The area of the trapezium ABCD (Matrouh 13) < 53° 7 48 › 126° 52 12 932 ст? » 
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Lessons 
Distance between two points 


The two coordinates of the midpoint 
of a line segment 


i.e. The distance between the two points M and М equals ү Qc, - 2x +(y,-y)” 


and we know that : 
(X, - X; = (X, – 25)? » and similarly : (y; — у)? = (y, — y2) » therefore : 
The distance between the two points M and N equals also ү C - Xy + G,- y,» 


Generally : The distance between two points — 


4 square of the difference between X- coordinates - square of the difference between y-coordinates 


* The distance between the two points М (3 » 6) and М (- 1 »4) is : 


MN (x, - x? + (y,- y? =C 1-37 - (4-6 =C 4) +C 2» | 
= 16+4 = 20 = 245 length unit. 


To prove that three given points are collinear (ї.е. they lie on one жаы line) we can 


find the distance between each two of these points » then prove that the greatest distance - 
ен the sum of the two other distances. 


: 
‹ eTo prove that the points : A ‚В апа С are vertices of a triangle » we can find AB » BC and 
` AC » then prove that the sum of the smaller two lengths is greater than the third length. 


У * To determine the type of the triangle ABC according to its angle measures at AC is 
) the longest side of the triangle ABC). bis 
We compare between (АС)? апа (AB) + (вс)? as the following : 

п If (АСУ? > (АВ)? + (ВС)? _ 5 then the triangle is obtuse-angled at B | 

If (АС)? = (АВ)? + (ВС)? s then the triangle is right-angled at B 

If (AC)? < (АВ)? + (BC)? _» then the triangle is acute-angled. - 


Remark 


If ABCD is a quadrilateral : ; 
To prove that ABCD is a parallelogram » we prove that : AB = CD » BC = AD 
To prove that ABCD is a rhombus › we prove that : AB = BC = СЮ = DA | 
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Н То ргоуе ге that ABCD is isa rectangle » swe e prove shal: AB= cD. ғ ВС= АР. , AC- -BD 
B To prove that ABCD is a square ‚уе prove that : AB = .BC- CD=DA,AC=BD 


| To prove that : Three points as A › B and C lie on a same circle of centre м. 
we prove that : МА = МВ = MC | 


e e If A Ethe circle M › »then the radius length of this circle M MA 


n 
С Remember that : 


boc : 
. - Circumference of the circle = 2 mr 


У 
/ 


\ 
? 
\ 
М 
‘ 
< 
‘ 


_ -Areaof the circle=mr? —— 


Second point : A ( X, , y2) 
Midpoint point: M ( m, , m, ) then 


X, +X + 
M( m, , ту) = (2—2 2,1252), 


| X4 = m,X 2 - X» Уч = m,X2- y; 


) For Example : 


è IfA (1 »5) B (3 › 1) and М is the midpoint of AB › then: 


wem ,2+1). (2 »3) 


eIfX (3 5-2) »¥(—1 »—4) and M is the midpoint of XY »then : 


м-(2+60,22+60) ‚э 


JL Remark: —] 


Ҥ AB is a diameter in a circle of centre М › then M is the midpoint of AB 
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CO Prove that the triangle with vertices of points : А (5 »— 5) » В (~ 1 »7) and C m ‚ 15) 
is a right-angled triangle at B › then calculate its area. 
(Beni Suef 2013 - El-Monofia 2014) « 120 square unit » 


In each of the following » prove that the points A » B » C and D are vertices of 
a parallelogram where : 


А (-1 1) »B (055) +С С 56) and D (4 ›2) (Suez 2011) 


Prove that : The points А (0 » 1) +B (4 » 5) » C (1:8) and D (- 3 » 4) are vertices of 
a rectangle and find its diagonal length. (Souhag 2009) « S^[2 length units» 


Prove that : The points А (3 »— 1) » В (- 4 56) and C (2 » - 2) lie on the same circle 
whose centre is M (— 1 ; 2) › then find the circumference of the circle where п = 3.14 
| (Alex. 2015 — Cairo 2015 — El-Sharkia 2013) « 31 4 length units » 


£2 If A (X 33) B (3 2) and C (5 › 1) and АВ = ВС then find the value of X 
(El-Beheira 2015 — Port Said 2014) «5 or1» 


АТТ AT AT T Te 


If C (4 +6) is the midpoint of AB where A (X › 3) and В (6 » y) » then find the value of 
each of : X and y (Cairo 2015) «2 39» 


CI If C is the midpoint of AB › then find X › y in each of the following cases : 
A(X53) › B(6>5y) > С4,6) (Luxor 2013) «2 39» 


AT T “су “су Newt Nord Nord М 


AB is a diameter in a circle M › if B (8 » 11) and M (5 »7) Find: 
(1) The coordinates of A 
(2) The perimeter of the circle. where (x = 3.14) (Assiut 2014) « A (2 +3) 931.4 length unit » 


Now “сз “Чч Now “су “су “чч 


od) Now) Nord) “чч 


If the points А (3 » 2) »B (4 » 3) sC (-1 »-2) and D (2 » 3) are vertices of the 
rhombus. Find : 


ГАТТ 


(1) The coordinates of the point of intersection of the two diagonals. 
(2) The area of the rhombus ABCD (Suez 2014) « (1 ›0) › 24 square unit » 


oA Nod od Nod Чер oo 


PAD od od oe oT TA TA oT N 


AB —Y1C1—5Y + +5) = 364144 
=¥180 length unit 
‚вс =405 + iY + G5—7¥ =4256 + 64 
=¥320 length unit 
and CA = YG — 15 + C 5-15 24100 + 400 


= 500 length unit 
эсс САУ = (АВ) + (BC)? 


7. A АВС is right angled at B 
=. Area of A ABC = i x AB x BC 


= 4 хво x ¥320 
= 120 square units 


AB =¥(0+ 17 +G— IP —11- 16 = 917 length unit. 

BC 2-0» +(6- 57 =1{25 +1 =1{[26 length unit. 
‚сю =4 (4 - 5 -(2—6Y z^ 1+ 16 =1{17 length unit. 
‚БА -[C1- ay +127 2325 +1 =1[26 length unit. 


7. АВ = CD >8C = DA 
^. ABCD is a parallelogram. 


~ AB =¥(0-47 c0— 5» =ү16 +16 
= 32 =4 2 length unit. 
› вс = (4-1 «(5-8Y -ү9 +9 
=¥18 =3 42 length unit. 
‚ср =\а + 3)? +@_ 4)? -A16 +16 
=¥32 = 4 72 length unit. 
»AD -Y(0 3X +014) =<f9+9 
=¥18 = 342 length unit. 
~ AB=CD ;BC=AD 
<. the figure ABCD is a parallelogram 
эс. AC-'(0-1?«0—8»X ={ 1+ 49 
= {50 = 5 Y2 length unit. 
‚во = + 3¥+ (5-4 =үзэ +1 
=4 50 = 5/2 length unit. 
г. АС = BD = 5 ҮЗ2 length unit. 
<- The figure ABCD is а rectangle its diagonal 
length = 54 2 length unit. 
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Problem [ 4 ] 


-< MA=¥C1-3¥ +02 +10 -316 «9 
=425 = 5 length unit 
; MB =¥C1+4F+@-5F = + 16 
= {25 = 5 length units 
and MC 2 (1-2) + + 2) =¥9+ 16 
=Y25 =5 length unit 
г. МА = МВ = МС 
г. A+B апа C lie on the circle M which its radius 
length is 5 length units 
4. circumference of the circle = 2x r 
=2х 3.14 х 5 
= 31.4 length units 


BC -3(5-3* +4 - 2 =444+1=45 length unit. 


^ AB = үз length unit. 

- 4-3) + G-2Y =F5 "squaring the two sides" 

"n (xc—-3P4+ayres -Lx?—-6Xx4-94-12-5 
ex?-6x45-0 л 606—5) (X-—D=0 
и. X=5 or X=1 


Problem [ 6 ] 


* С is the midpoint of AB 
4 9-2(Xr$. ri) 
^ 516.3 2. х+6=8 
» Xt2 -6 лу+3=12 y=? 


Problem [ 7 ] 


-- = + 
г (4,›бу= #15.) 


с. X=2 


T X+6=8 7. х = 2, 


"3+ у= 12 лу=9 


Problem [ 8 ] 


Let: А (Х » y) 
G5. D-(XRRQYTMS) 
7. X 8-10 
г у+11=14 
= А (2 › 3) 
л т = МА =4(5 — 2)? + (7 – 3) 
„ү 9 + 16 = $ length unit. 
.. The circumference of the circle = 2 п г 
=2 х 3,14 x5=31.4 length unit 


Problem [9] 


(1D Let E be the point of intersection of the two diagonals 
2. The coordinates of B=({ 351 ‚2=2)-а » 0} 
(GD AC 23 /C1— 3)? +C2-2F =416 +16 — 3/32 
= 4*2 length units 
BD =¥C2—-4¥ + G+ 3X =936 + 36 —172 —- 632 
The area of the rhombus = + x 42x 6y2 


. = 24 square unit 
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[1] The distance between the two points (3 » a) and (— 1 »a) is length unit. (Ismailia 17) 
(a) 16 (b) 9 (c) 5 (d) 4 

(2) The distance between the point сүз s 1) апа the point of origin is (Souhag 18) 
(а) 4 (b) 3 (с) 2 

[3] LH If the distance between the two points (а » 0) » (О » 1) is unit length 
ə then a = -~--~ 
(a) 1 (b) 0 (с)-1 ‹а)ү2 

[4] ЫШ The radius length of the circle whose centre is (7 › 4) and passes through (3 » 1) 
equals length units. 
(a) 5 (Ы) – 5 (c) 2.5 (d) 25 

[5] If ABCD is a square and А (3 » 5) and B (4 ›2) » then the area of the square 
ABCD equals area unit. 


(a) ү 10 (b) 10 (с) 4 ү 10 (d) 40 
(6 If ABCD is a rhombus and (-1›7) > В (—3 » 1) » ћеп the perimeter of the 
rhombus ABCD = .......... length unit. 


(a) 40 (b) 4152 (c) 810 (d) 2410 

(7) In the Cartesian coordinates plane а point that is at a distance 2 length unit from the 
origin may be ...--..... (Cairo 09) 
(a) (1 »2) (b) (2 »1) (c) (0 » 2) (d) (- 3 » 5) 

[8 The distance between the point (— 5 »— 2) and y-axis is length unit.  (£/-Gharbia 16) 
(а) - 5 (b) -2 (c) 2 (d) 5 

Га The distance between the point (5 » tan? 60°) and the X-axis is length unit. (Suez /7) 


(a) 5 5 (c) 3 (43 

10 The distance between the point d » — 4) and y-axis is length unit, where (cm 

(Dainictta 18) 

(а) 4 (b) £ (c) - 4 «1l 

(11 The perpendicular distance between the two straight lines » y -320 » y 42-20 
equals length units. (Alex. 17 - El-Fayoum 17) 
(a) 5 (b) 1 (©) 2 (d) 3 

12] LE} A circle its centre is the origin and its radius length is 2 length unit » which of the 


following points belongs to the circle ? (El-Gharbia 14 — Beni Suef 16 — El-Beheira 17) 
(а) (1 2) (C251) (с) (¥3 › 1) ( (¥2 +1) 
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ПЕС ,- 3) is the midpoint of XY where X (5 +- 2) »then Y is (El-Menia 16) 
(045345) — (b) (453) (c) 0,4) (d) (3 »- 4) 

2 If C (3 sy)is the midpoint of AB where A(X »- 6) and B (1 »- 8) (Qena 18) 
‚ then X 4 y sve 
(3) - 11 (b) 11 (c) - 18 (d) - 14 

з АВ is a diameter in a circle where A (34-5) and B (5 51) 
» then the centre of the circle i5 - (El-Fayoum 18 = Matrouh 19) 
(a) (4-2) (b) (4 12) (c) @,-2) (0 (8 ,-2) 

4 If ABCD is a square where А (3 »4) » С(5 6) then the midpoint of its diagonal 
| (El-Menia 16) 
(a) (8 » 10) (b) (10 58) (c) 4,5) (0) (15,24) 


5 IfM (1 2) is the intersection point of the two diagonals of the parallelogram ABCD 
where A 


(5) (0 »-1) (0) (-4 51) (d) (-1,0) 

| (E s Š) is the midpoint of AB where A (1 »-D and B(X s6) sthen X= = 

(a) 0 (b) 1 (с)2 (d) 5 

(7) If the X-axis bisects AB such that A (3 »2) and В (-2 sy) s then y = ere (El-Dakahtia 17) 
(93 b)2 
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C Prove that the triangle with vertices of points : А (5 »—5) В (- 1 +7) and C (15,15) 
is a right-angled triangle at B » then calculate its area. ` 
| (Beni Suef 2013 — El-Monofia 2014) « 120 square unit » 


If A(-1 »-1) B (2 › 3) and C (6 ›0) 


Prove that : A ABC is a right-angled triangle » then find its area. 
(Alexandria — Beni Suef 2011) « 12.5 square units » 


In each of the following » prove that the points A » B › C and D are vertices of 

a parallelogram where : 
A(-15»1) B (0 , 5) C (5 ‚ 6) and D (4 ; 2) (Suez 2011) 
In each of the following » prove that the points A › B › C and D are vertices of 

a parallelogram where : 

A(-2 54) ›В (55-3) 5C (7 »1) and D (058) (Souhag 2008) 
Prove that : The points A (0 » 1) » B (4 »5) › С (1 › 8) and D (- 3 » 4) are vertices of 

a rectangle and find its diagonal length. (Souhag 2009) « 5^2 length units» 


Prove that : The points A (3 »3) › B (0 »3) ›С (0 ›0) and (3 › O) in the Cartesian 
coordinates plane are vertices of a square and calculate the length of its diagonal 


and its area. (Luxor 2009) « 3^| 2 length units » 9 square units» 


Prove that : The points А (3 »— 1) » B (- 4 › 6) and C (2 » - 2) lie on the same circle 
whose centre is М (- 1 »2) › then find the circumference of the circle where x = 3.14 
(Alex. 2015 — Cairo 2015 — El-Sharkia 2013) « 31.4 length units » 


If A (2 » X) and B (3 »— 1) AB =4f17 length units »then find : X 
(El-Dakahlia 2013) « 3 or - 5» 


Ш Find the value of a in each of the following cases : 
If the distance between the two points (a » 7) » (- 2 › 3) equals 5 length unit. 
(Luxor 2013) « lor- 5» 
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If A(X 3) sB (3 52) and C (5 5 1) and AB = BC › then find the value of X 
(El-Beheira 2015 — Port Said 2014) « 5 or 1» 


If C (6 5-4) is the midpoint of AB where A (5 »- 3) 
Find the coordinates of the point В (Beni Suef 2014 — El-Beheira 2013) « (1 »- 5)» 


Find the value of each of a and b that satisfies that (2 a - 3 » a — b) is the midpoint of the 
line segment whose terminals (7 ›-1) and (3 57) (EL-Fayoum 2012) «4 5 1» 


AB is a diameter in a circle M › if B (8 » 11) and M (5 » 7) Find: 
(1) The coordinates of A 
(2) The perimeter of the circle. where (л = 3.14) — (Assiut 2014) «А (2 ›3) 3314 length unit » 


ABCD is a parallelogram where A (3 ›2) »B (4 ,– 5) and C (0 »- 3) 
Find the coordinates of the intersection point of its diagonals » then find the coordinates 
of the point D (El-Monofia 2015 — Giza 2015) « (143-4) «C 154)» 


Prove that : The points А (6 50) В (2 »—4) and C (- 4 » 2) are the vertices of 
a right-angled triangle at B » then find the coordinates of D that make the figure : 
ABCD a rectangle. (Kafr El-Sheikh 2014 — Assiut 2011) « D (0 56) » 
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You studied before the slope of the straight line given two points on it. 
If A and B are two points in the coordinates plane where А (X, » уџ) and B (X, › y,) » then: 


Ned Nd Noe Nod Nod АТ Nod Wed Nod Nae Nao oe 


The slope of the straight line AB = 


22 хх where X, # X, 


The positive measure and the negative measure of an angle 


In the opposite figure : 

If AB intersects the X-axis at the point C › then 
AB makes two angles with the positive direction | 
of the X-axis. 


The slope of the straight line | 
The slope of the straight line is the tangent of the кане кеден which this straight line 
makes with the positive direction of the X-axis. 


i.e. The slope of the straight line — tan 0 where 0i is the measure of the positive angle 
which the straight line makes with the positive direction of the X-axis. 


The straight line passes through Ps two points (2 » 0) and (75 5) › then: | | 


the slope of the straight line L= 221 „5-0,5 _1 


Xx, 1—2 3 
— c3 


The angle which the straight line L makes with the positive direction of the X-axis takes one 
of the following cases : 


KH. Acute angle Obtuse angle Zero angle Е] Right angle |. 
y y, у, | у, 


DT oe od ed oe oe et TACTA, DDD Ч OPIS 
SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 


AI 


The relation between the two slopes of the two parallel straight lines 
Also , we can deduce the opposite : 


i.e. If the two straight lines have equal slopes; then the two straight lines are parallel. 


The relation between the slopes of the two perpendicular (orthogonal) straight lines 


If L, and L, are two straight lines of slopes m, and m, respectively and » then 


(m; x m, 2-1]. unless one of them is parallel to one of the coordinate axes. 


і.е. The product of the slopes of the perpendicular straight lines = — 1 


Nao Nod Nod Nod Nod Nod Nod Nod Ned T A T A T A * 


апа vice versa : 


If L, LL, » the slope of L, is m, and the slope of L, is m, › then m, = om 


For example : 


2 
3 
Remarks to solve the problems on quadrilateral 


* To prove that a quadrilateral is a trapezium» we prove that : 
Two opposite sides are parallel and the other two sides аге not parallel. 


- ө To prove that a quadrilateral is a parallelograms we prove only one of the following 
properties : g | 
Е Each two opposite sides are parallel. 
EJ Each two opposite sides are equal in length. 
^7 Two opposite sides are parallel and equal in length. 
_ Ef The two diagonals bisect each other. ; 
* To prove that a quadrilateral is a rectangles rhombus or squares we prove at first 
that the quadrilateral is a parallelograms then : | 
— To prove that the parallelogram is a rectangles we prove only one of the following 
two properties : D 
i Шт adjacent sides are perpendicular. . PA The two diagonals are equal in length. 
- To prove that the parallelogram is a rhombus» we prove only one of the following 
two properties : 


Two adjacent sides are equal in length. The two diagonals are perpendicular. 


~ To prove that the parallelogram isa squares we prove only one of the following properties : 
Two adjacent sides are perpendicular and equal in length. | 
Two adjacent sides are perpendicular апа its diagonals are perpendicular. 
Two diagonals are equal in length and perpendicular. 
Two adjacent sides are equal in length and its two diagonals are equal in length. 
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Find the slope of the straight line which is perpendicular to the straight line which passes 
through the two points A (2 »— 3) +B (3 + 5) (Matrouh 2009) « — +” 


Prove that : The straight line which passes through the two points (4 , 343 ) and 


(5 ‚ 243 ) is perpendicular to the straight line which makes an angle of measure 30° with 
the positive direction of X-axis. (El-Beheira 2013) 


Prove that : The points А (1 » 1) 5B (2 , 3) and C (0 s—1) are collinear. (Cairo 2013) 


The triangle whose vertices are A (3 »-1) » B (X »3) and C (5 › 3) is a right-angled 
triangle at A › find the value of X (Cairo 2011) « —5 » 


03 Prove that : The points А (- 1 5 1) x (0 › 5) C (4 » 2) and D (5 > 6) are 
the vertices of the parallelogram ABDC (Luxor 2012) 


" ААВС is a right-angled triangle at A 
-. AB.L AC » the slope of AC = 2tl22 


see 5-3 
г. The slope of AB = -4 


И AB.351. 4 
< the slope of AB = = 


x-3 
TEC cM I „ Yajna 
m, 2-315 _ д. 5З 3 „х-3 8 
5-4 


-13 «m, = tan 30° = x 5 


^m хм, = -1 Probl = 
7 buie dahin арнады 
4 


5-1 


** The slope of AB = 5—L = 
Problem [ 3 ] rou 0+1 
6-2 _ 


> the slope of CD = 4 
7. The slope of AB = the slope of CD 
д АВ CD 
= ‘s The slope of AC = 
© The slope of AB = the slope о 


» the slope of BC 2-1 | 
441 

>the slope of BD = 6-5 = Е 

KA АВ ГА ВС г. The slope of AC =the slope BD 
' B is a common point between the two straight «ACH BD 

lines AB and BC From (1) and (2) : 


^ A+B sC are collinear points 7. The figure ABDC is a parallelogram 


$ 
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ож 


ААА AT 


[1 In the opposite figure : 
The slope of the straight line L 


АТАА" 


== 


ъ= 


[2 In the opposite figure : 
The slope of AB = -.-------- 
2 =2 
(a) $ == 


OE 9 – 2 


[3 | The slope of the straight line that makes with the positive direction of the X-axis 
a positive angle of measure Ө equals (Giza 17) 


(а) sin Ө (b) cos 8 i (d) sin 8 + cos Ө 
[а | If the slope of a straight line is more than zero » then the type of the positive angle 
which it makes with the positive direction of X-axis is .......... (Damietta 1) 
(а) zero. (b) acute. (c) right. (d) obtuse. 
[5] If m, and m, are the slopes of two perpendicular straight lines » then (Qena 12) 
(а) т; =m, (b) ту =- т, (с) ту т = – 1 
(в) If m, and m, are the slopes of two parallel straight lines » then 
1 2 & 
(а) m, —m, =0 (Ы) ту +m, = О (с) m, т, = 0 (d) m- т, x О 
(7) The straight line that passes through the two points (О › О) and (2 » 3) is parallel to the 
straight line whose slope is 
(а) 3 (5 2 (с) = «5-2 
[8 Ifthe straight line L is perpendicular to the straight line which passes through the two 
points (— 1 » 2) and (О » 5) » then the slope of the straight line L = .......... 
(a) 3 (b) -3 (с) 4 «5-1 
[9 If m, and m, are the slopes of two perpendicular straight lines and m, —0.75 
ə then m, = .......... ( El-Sharkia 13) 
E 4. = 2 3 
(а) —3 (b) 3 (-3 (9) 4 
2 


(10 If the two straight lines whose slopes are —$ and + are parallel » 


then К = --..-..... (Atex. 17 — Matroul 19) 
(a) =Ë OR (c) 3 а= 

[11 If the straight line which passes through the two points (X » 5) and (2 » 3) is parallel to the 
straight line which passes through the two points (3 » 4) and (5 +2) s then X = .......... 
(a) 2 (b) — 2 (c) zero (а) 1 

[12 The straight line which passes through the two points (-1 »—1) and (4 › 4) makes with the 
positive direction of X-axis a positive angle of measure (Е!-Мопойа 15 — North Sinai 17) 
(a) 30° (b) 45° (c) 60° (а) 135° 
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R (13) The straight line which passes through two points (К »0) and (0 › 4) is perpendicular to 
р а straight line which makes an angle of measure 45° with the positive direction of 
р X-axis » then К =---------- (Aswan 13) 


) (а) 4 (b) -4 (c) 1 
) In the opposite figure : 
К IPT, dels 
) › then К = 
(а)2 
(c) 6 


|} 


£2 Prove that : The straight line passing through the two points (2 »— 1) and (6 ›3) is 
parallel to the straight line that makes an angle of measure 45° with the positive direction 
of the X-axis. - {Kafr El-Sheikh 2011) 


ГЇ If the straight line L, passes through the two points (3 › 1) and (2 » k) and the straight 
line L, makes with the positive direction of the X-axis an angle whose measure is 45° 
» then find k if the two straight lines L, and L, аге: 


(1) parallel (2) perpendicular (Aswan 2014) «0 52» 


E If the points (0 › 1) » (A »3) and (2 » 5) are located on one straight line, 
Then find the value of A (El-Gharbia 2014) «1 » 


E3 If A (- 1 ,- 1) »B(2 53) and C (6 50) » prove that : the triangle ABC is 
a right-angled triangle at В (Suez 2014) 


Ш Prove by using the slope that the points A (— 1 +3) +B (5 › 1) » C (6 » 4) and 
D (0 » 6) are the vertices of the rectangle ABCD (Beni Suef 2013) 


CA Tn the drawn figure : с 


ABCD is a trapezoid where АВ// СО +A (9 5-2)5B(3 +2) 

‚С (X »— X) and D (4 5-3) 

Find the coordinates of the point C À B 
(Alex. 2014) « (1 9-1)» 
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The equation of the straight line given its 
slope and the intercepted part of y-axis 


Finding the slope of a straight line and the length of the 


E intercepted part from y-axis. 


If the equation of a straight line in the form: y=mX +c » then: 
- The slope of the straight line = m 
-The length of the intercepted part бш y-axis = |c] 

and it passes through the point (0 ; c) | 


For Example : - 


* The straight line whose equation is y = + X+7 
| its slope = i 

and the intercepted part from y-axis = 7 length units and passes through the point (0 » 7) 
• The straight line whose equation is y = 3 Х- 5 › its slope = 3 


and cuts from the negative side of y-axis a part of 5 length units and passes through the 
point (0 » — 5) 


‘Tf the equation of a straight line in the form: aX+by+c=0 
— coefficient of X — 


» then Ше MT of the straight line = coefficient of М 


апі the straight line cuts y- axis at the point (0, jc =) | 


i.€. The length of the inierceptod part from y-axis — =15 — = |. 


For Example: - 


The straight line whose equation :X-2y+3=0 


m ; ; 3 
Its slope = 9—5 апа cut y-axis at the point (0 , 5) 


25 


SAAS AEE SEES DZ AT 


i.e. The straight line intercepts a part of length equals 3 length unit from the positive 
side of y-axis. 
The straight line whose equation : 3 X +y - 420 
Its slope = — 3 and cut y-axis at the point (0 »- 4) 


1.е. The straight line intercepts a part of length equals 4 length units from the negative 
side of y-axis. 


ЕТ Finding the equation of the straight line given its slope 


г. | and the length of intercepted part of y-axis | 
The straight line whose slope = m and.cuts y-axis at the point (0 » c) its equation is in the form 


| 


a The equation of the straight line which passes through the ong point O(050) 
j » where m is the slope of the straight line. 


ica equation of X-axis is и? а 3 The equation of: y-axis is|x=0 TD | 
nm The equation of the straight js parallel t to X-axis and passes а Ше. qe 


-bis 


нт. The equation of the MT line which i is parallel to Bois snd passes though th the > 
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[1 ] The slope of the straight line whose equation is: 3 y = 2 X— 5 is 
(а) 3 (b) 2 (с) – 5 (d) 2 
(2]The straight line whose equation is : 3 X — 3 y + 5 = 0 makes a positive angle with the 


positive direction of X-axis » its measure = -.-------- ( El-Monofia 11) 


(a) 30? (b) 45? (c) 60? (d) 90? 
(3) ER The straight line whose equation is : 2 X —3 y — 6 = 0 intercepts from y-axis а part of 


(El-Fayoum 13 — Cairo 14 — Qena 17 — El-Kalyoubia 18) 
(с) 2 (d) 2 


[a The straight line whose equation is: 2 X + 5 y — 10 = О cuts from X-axis a part of 


units. ( El-Dakahlia 11) 


(b) 2 беў = (а) 5 
[5 The equation of the straight line which intercepts a part of length 4 units from the 
positive part of y-axis and parallel to the straight line : y = 3 X+ Sis 
(а) у=3 х+4 (b у=4 х +3 (с) у= 305—4 
[6 The two straight lines: y = 3 X— 5 апа 2 у = 6 X + 5 are 
(a) parallel (b) coincident 


(c) intersecting and not perpendicular (d) perpendicular 


[7 Ct If the two straight lines : 3 X 4 y — 3 =O and k y + 4 X — 8 = 0 are perpendicular › 


then К = .......... ( El-Beheira 15 — Giza 16 — Red Sea 19) 
(a) — 4 (b) – 3 (c) 3 сч) 4 


[8 | If the two straight lines : X + = 5 and К X + 2 y = 0 are parallel » then К = .......... 


( El-Dakahlia 15 — Souliag 16 — Qena 17 — El-Menia 19) 
(а) – 2 (6) – 1 (с) 1 (d) 2 
(9. Tf the straight line whose equation is : y = k X + 5 is parallel to X-axis » then К = ---------- 


(El-Gharbia 18) 
(a) О (b) 1 (c) 2 (d) з 


The two straight lines : y =a X + b and y = c X + d are perpendicular 


ə then .......... =— 1 ( El-Gharbia 08 — Souhag 16) 


(a)axd (b)bxc (с) ах < (d)bxd 
(1| The straight line passing through the two points (5 » 4) and (1 » 5) is perpendicular to 
the straight line 
(a)4xX23-—4y (Б)у5у+х=4 (с)уу=4Х (а) Х+2 у= 4 
(12 The slope of the straight line whose equation is: 3 y =a X — 5 and passes through 
the point (20 › 5) is 
(а) – 1 (0-2 бз 
[13 If the straight line whose equation is: а X + (2 – а) у = 5 is parallel to the straight line 
which passes through (1 › 4) „(3 »5) s then a =.......... 
(b -2 (c) 6 
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CH The area of the triangle in square units which is bounded by the straight lines 
3X-4y=12 » X=0 › y=0 equals (El-Monofia 12 — El-Kalvoubia 15) 
(а) 6 (b) 7 (d) - 6 

(15 In the opposite figure : X (El-Monofia 17) 
If the area of A АОВ = 9 square unit. 
» then the equation of the straight line AB = ......... A09 
(a)y=2X+6 
(b)y=6-2X 
(c)y=2X-6 
(y= lx-6 

In the opposite figure : 


If ABCD is a square 


» the equation of the straight line 
L, is: y= 5 Х +1 
and the equation of the straight line 


Lis: y=kX +14 s then k = 
(a) 2 (b) 3 
© a3 


of Now) Newt) Now) Newt! Newt) Newt) Nord) Now) Nord) Newt) Nord) “су “су Nord! Newt) Nord “чч 


Need) Noe Nos 


| 
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Find the equation of the straight line if : 


Ш Its slope = 2 and intercepts from the positive part of y-axis 7 units. (Suez 2015) 


Find the equation of the straight line : 


Which cuts a part of length 3 units from the negative part of y-axis and is parallel to 
the line whose equation: 2 X -3y 2 6 (El-Beheira 2011) 


Which passes through the point (2 ›- 1) and its slope equals 2 (El-Kalyoubia 2011) 


Passing through the point (— 2 › 3) and perpendicular to the straight line whose 
equation : y = ix -5 (El-Dakahlia 2013) 


CD Passing through the point (3 »— 5) and it is parallel to the straight line : X-- 2 y - 7 20 
(Alexandria 2015) 


Which passes through the point (3 » 2) and parallel to the straight line passing through the 
two points (5 › 6) and (- 1 ,2) (Helwan 2009) 


Passing through the point (1 › 2) and perpendicular to the straight line passing through 
the two points A (2 » — 3) and B (5 »— 4) (Red Sea 2013 — El-Gharbia 2014) 


Passing through the point (2 » — 2) and perpendicular to the straight line which makes 
an angle of measure 45? with the positive direction of X-axis (Luxor 2011) 


£2 Which passes through the two points (2 ›- 1) and (1 » 1) (El-Gharbia 2013) 


C3 Which passes through the two points (4 › 2) and (- 2 ›- 1) then prove that it passes 
through the origin point. (Suez 2015 - Dakahlia 2012) 


Which passes through the midpoint of the line segment AB where A (3 » 6) 
and B (- 1 » 4) and perpendicular to the straight line whose equation is 


2у-4Х+11=0 {Сайто 2009) 
Prove that : The straight line ABis parallel to the straight line whose equation : 


X-—2 y+8=0 where A (2 53) and B (2 › 1) (El-Fayoum 2011) 


RESGR-——— Á——Á——ÁÓ———————————————————————————————————M ÜÀ nt 
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Prove that : The straight line whose equation : 2 X + y + 8 = 0 is perpendicular to the 
straight line passing through A (2 › 3) and B (- 2 » 1) (Aswan 2012) 


If the straight line whose equation : 2 X — 3 y - 6 = 0 cuts the X-axis at point A and the 
y-axis at point B ; find : (El-Sharkia 2013) 
(1) The coordinates of two points A and B 
(2) The equation of the straight line passing through the midpoint of AB and parallel to 

^ the y-axis. 
If the straight line whose equation : a X + 2 y — 3 = 0 is parallel to the straight line which 


passes through the two point (2 » 3) » (1 +5) which lie on the same plane ; then 
find the value of a (Souhag 2013) «4 » 


Find the equation of the axis of symmetry of XY » where X (3 ›- 2) and Y (- 5 5 6) 


(E-Dakahlia 2012 — Port Said 2014) 


L3 Find the equation of the straight line which intercepts from the positive parts of the 
coordinate axes «x-axis and y-axis» two parts of lengths 4 and 9 length unit respectively. 
(Assitet 2012) 


CA The opposite table represents a linear relation : 


(1) Find the equation of the straight line. | € |] [+] 
(2) Find the length of the intercepted part from y-axis. iy-foo| 1|3 |a. 


(3) Find the value of a (Alexandria 2015 - El-Kalyoubia 2013) 


b 


> 


In the opposite figure : 

The points А (2 56) +O (0 +0) ›В (652) and D 
are vertices of the rhombus. 

Find : 

(1) The coordinates of the point D 

(2) The equation of the straight line OD 

(а) m (Z DOE) | (El-Sharkia 2014) 


E E) 
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Ех.(1): Choose 


г [вів с |s| o 116 | с [21А |26 |в | 31] в [se] 
гә [вэ |А [ae [17 |с [221 [27 [© | 21 в | 37 | 
із ов c |13| e |481 с 1231 [28 с 131 с | 38| А 
afol |А [аа |в | 19 | са [29 [в | з41 с | 39 | 
[s [afso] c |15 || o | 20} [25| [30 [© | 35 в | 40] 


Ex.(2): Answer the following 


=8,x=4,y+1=4,y=3 then: ух? + у? = y4? + 32 = 5 
ERR ож = 442 sA э oes + (— 1 о Фр э 3 0 
[> } с >= Z = {4 += 204 э 5) +{4 э — DR з QUO + 44 > 

KO + Sy 240 = — X 
[a] 2 = {2 эсту зб э— 8) +{— 1 X) ee Ш + — 1X 
Lan с = Z) = 2 n I= G 
E] а ч” у= 2 э 2-4 

[91]nrz^.—2-3-—59 

(a) м == чар ом = £1 +3 25} 

(2) < X = {cl + ie sf +1305 + PDF 

[=] r ” = 461 +1 56 > 3 241 + 32 + $3 5 ED t > Зу 
+ (3 35) 2 (5 +1 +55 о Зр {5 +5} 

wI = 443 o3) (3.4) +53 + Я} з 23} (4 з Ф) з 


(4 > В} э 8 23) 48 +4) +{8 > Hy] 
= 


| 
) 
) 
а 
) 
) 
а 
' 
) 
) 
а 
' 
| 
) 
) 
| 
) 
) 
‘ 
) 
) 
) 
| 


The arro й вра гта The tlarnesian diagram 
[=] x x СҮ MZ) = £3244} < 45} = 463 ›5> » {4 +5}} 
Са) «ж — Y) < 22 = {3} {6 +5} = {43 +6) +43 - 5} 
(3) €X — Y) x су —Z = {3} х {4} = 403 +433 


ЄС жоу — Е 3 23 B8 39 +{1 25) о = ЗУ о = + 
{2 + Sy} РА 


m w бе 1г { 8s) C2, 55 
= | edo «араз 
q———— | 4 

== ПЕР 9 РА 
E] 
“The aro аа ае сагта Lm 
| > 


The Cartesian diaeram 
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A ed ed od ed oo ooo ГУ 


A Nod Nod 


(1)X={2} , y = {3,2,4} _ (2) X x (X N y) = {2} x {2} = {(2,2)} 
У 


A Nod Cod Nod Nod “с 


No No Nod Noo Nao Nod Nod oe oe 


(1)¥xZ = {4,1} x {15} = {(4,15) , (1,15)} (2) п(Х?) 22? - 4 (3) (XNZ) x y = {15} х 
{4,1}={(15,4) , (15,1)} 


? 
- + 


"Hwee aa 


1 2 = X» $9 Ж T7 9 | 


в 


A Lies on the first quadrant 

B Lies on the fourth quadrant 

C Lies on the second quadrant 

D Lies on the second quadrant 

E Lies on the third quadrant 

M Lies on y-axis K Lies on X-axis 


Кейш чый = 

Са e WS 444 р Са ьар 

[z]7 xx uL Ф э 2} н {Ж 7 5) Е s 6G) OS э 2} 243 25) + 
C у} 

С] м > = ЕЕ РТ +5) 1 э шш 


) 
) 
) 
а 
) 
а 
) 
| 
) 
у 
у 
у 
X 
| 
) 
) 
| 
' 
' 
) 
| 
) 
' 
) 


Ca] w T £C m) 22 932 (23-23 CS 23) 

Secret с 

ЖОЖ c SPL о р = {КЕ 2— 4H +5 {75 «Рог SY з 
C2 sp cd we CS 73 (3 -= р 

Third = w Ce ГЕ = {1} э {>} — {Сї = 23] 

FPomrth т 4I =< МТК = Zy = ЧЕТ + 29} 

Firth = (Z — W] м 04 YI = [05 +6} Gb se 3} 

= gU + l} £5 э Z} 265 32) OG - 1} а QC + -4£ э 351 
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Noe Nox 


xc 


[| A-7ATTATTATTATTATTATTATTATTATTATTATT, 
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Ex.(2): Answer the following 


R={(0 ›1) +3 © +3) »>(0 > 5) 
> (С >26) - (1-1) - (1 53) 
7€1 +5) 5»(156) 
(4-1) 5(453)] 
К is not a function because О ЄХ +1 GX 34 
each of them has more than one image in Y 
also 7 = X has no image in Y 
R= {@ +4) » (2 +5) ›<2 +6) 5(257)5 
(2 +9) - (4 +4) - 4 +5) ›<4 +6) > 
(457) > (4 +93 > (5 -5у „(5 +6) > 
(S > 7) ›(5 +9) › (СТ > т) > (7 э 9} 


R = {(2 + 10) › (2 + 16) ›(2 ›24) »(2 +30) 
‚ (5 » 10) „(5 - 30) 2(8 ›!6) › (8 › 24)} 

В is not а function because 2 Є Х 

has more than one image іп Y 

also 5 = X -8 Є X each of them 

has two images in Y 


Represent by yourself. 
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Ex.(1): Choose 


FIFSESESEGIEBEGESFAHEIEFI 
ее [ао [о |17 [в |22] с [27 [© | 
АНЕС EE 


К = {(1 > 1) (152) (1 3 3) 2€1 56) 
(l +11) 3(353) 2(3 92) 33 23) 
› (3 36) (3 > 11)» (11 +1) 511 52) 
»(11 53) › (11 56) 3 (11 > 113} 

R is not a function because 

each of 1 ЕХ 3€ X + 11 EX 

has more than onc image in X 

also each of 2 = X » 6 ЄХ 


has no image in X 
R= {(1 +1) (2 21) (252) 2(4 › № » 
(4 › 2) ,(4 34) › (6 ›1) › (6 22) » 
(6 +6) › {10 5 1) › (10 »2) › (10 » 10)} 


R is not a function because each of 2€ X »4 € X » 
6 EX and 10 € X has more than one image in X 


4 
) 
4 
4 
4 
4 
X 
4 
| 
\ 
4 
4 
| 
) 
X 
| 
| 
) 
X 
) 
X 
| 
X 
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0) =2х2-1=3 7 (0) =2х1-1=1 
2 РО) - 301) = 3-3 х 1 = 2его 
ы Р(Оу= 2 х (2) — 5 х2 + 2 = zero 
п) 2037-59 $+ 222010 
£@=F(4) 
с == а2-0 
лаъ +5 =0хЫ+5=5 
vfi +¥6)=(1 +{вү -2{1 +ү6)-5 
=1+2{6+6—2-2{[6-5 =zero 
s(1-¥6)=(1-¥ey'-2(1 -6)-5 
=1-296+6—-2+296-5=zero 
Tt +¥6)=F (1-16) =zero 
Gs (3) «:«(5)« (2) -5 02) 302-3) 
22-312 4342-92-17 


(2) - f (32 33 -3x329-9 = zero 
g(3)=3-3= zero 
г. f (3) = р (3) = zero 


"АТДА" 


Г1 )Тһе domain = (1 32535455] 
(2)The range = (3 555739511} 
(3j The гше of the function f is: f (0022 X4 1 


| 
) 


) 
‘ 
‘ 
у 
) 
) 
а 
) 
| 
) 
у 
у 
) 
у 
у 
| 
) 
) 
' 
' 
) 
) 
у 
' 
| 
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Ex.(1): Choose 


а [ве [р fii] [16 [с | 
А 112 | в 117 |р! 
з сів |с лз |р | 18 [А | 
га со | chaf [19 [С | 
slelo] о [15 | с [20 [А | 


Ex.(2): Answer the following 


=) 
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The straight line representing 
the function intersects 


The two coordinate axes at the ongin point О (0 30) 


(2)f(X)-- x 


ЕЕЕ я ae HH aight line representing | 
160) | 2 | зе | -2 | ЕТТЕ The straight line rep | 


N the function intersects 
The straight line representing Ci 


the function intersects i The two coordinate axes at 
The two coordinate axes at the origin point О (0 5 0) the origin paint 00,0) 
Е 4x3+b=15,12+b=15,b=15-12=3,b=3 


а Е(-2)=(-2)2 - (-2) +3=9 , f(zero)= (0)? -(0) +3=3 , f(V3) = (V3)? — УЗ +3 =6— V3 
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[1jLet A (X »0) 


j 

i 

| 

D * A(X +0) belongs to the straight line of the 
R function f 

) n4-2X20 4A -2X2-4 

^ Хе ==? л А (2,0) 

j „let B (0 » y) 


› B (0 » y) belongs to the straight line of the 
function f 


| 
| 
) и. 4-2х0=у г. у=4 
А ^. B (0 +4) 

) 


(2 JArea of A АОВ = I x 2 x 4 = 4 square unit 


| АО = 4005 . А(0 94) 


++ А (0 4) belongs to the curve of ће function f 

^. A satisfies the equation af the curve 

~4=m-07 «mad (the first req.) 

-+ The curve of the function intersects X-axis at the 
two points B and C 

s 0a4-X7 ух? =4 

егег 

В = (2:0) C8 (-230) (the second req.) 
. BC =4 units 
The area of AABC = 1 тх 4х4 = 8 square units 

(the third req.) 


‘ 
М 
М 
М 
a 
М 
‘ 
М 
М 
М 
М 
М 
* 
М 
* 
М 
A 
М 
М 
A 
У 
) 
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alg (х)=2 х? 


[x |-2| 
TENERE 


From the graph : 

• The vertex of the curve 
is (0 +0) 

a The equation of the line 
of symmetry is X =0 


s The minimum value 


Noo Nod No Nod Nod Nod od od Nod Nod Nod Soe No) oD A] 


[5]у(ху=х?—2х 


From the graph : 
* The vertex of the 
curve is (О > 1) 


Represent by yourself. 
From the graph we find that : 


* The vertex of the curve is (1 »— 1) 
* The equation of 


the line of symmetry - 
is х=О 


* The equation of the line of symmetry is: X= 1 
* The minimum value =— 1 : 


SE - | (S)roo-xj«2x«1 
* The minimum value = 1 | Kz- 

Represent by yourself. 
From the graph we find that : 
* The vertex of the curve is (— 1 » О) 
* The equation of the line of symmetry is Ж = — 1 
• The minimum value = О 

GNF ‹(ху=а(х—2)%=х?%—-4х+4 


Ex | оаэ | $ ] 
I IENENENKESENENES 


Represent by yourself. 

From the graph we find that : 

* The vertex of the curve is (2 +0} 

* The equation of the line of symmetry is Х = 2 
e The minimum value = zero 


ТАТ Newt Newt) Newt) “су Newt) “су “су “су “су Nos 


From the graph we find that : 
* The vertex of the curve is (0 » — 2) 
* The equation of the line of symmetry is X = О 
* The minimum value ——2 
(3)f0022-x? 


ГЕЛЕ ЕТИ ЕТЕ ЕСИ NN СЕ ЕВ 
yom] -7[-2 |] «v СЕКИ ЕЕС 


Represent by yourself. 

From the graph we find that : 

* The vertex of the curve is (0 +2) 

* The equation of the line of symmetry is х = 0 
* The maximum of value = 2 


[LL —————  ')Inow———w—À—— (| 
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TACTACACACACAACA ATA TA TA TA TA T Ta TA, STAT TAS TATE TA TA TA TA TAS TA TA TR TAS ТЫС ЛАЛА ТЫС ЛӘСЕ ЛАС ЛАС ЛАС ЛАЛА ЛӘ | 


(| 
| 
| 
{ 
7 


( 
d 
| 
( 
| 
( 
| 
( 
| 
( 
| 
( 
| 
( 
| 
( 
| 
( 
| 
( 
( 
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Ex.(1): Choose 


вв аа [о | 16 [с | 
ре | 12 [о [17 [р | 
з] ров] | 


г. d (a+ W) = b (с + d} 
— ads=be 


+ asb эс dare proportional. 
Another solution : 


-. аз Ь эс » б аге proportional. 


Let the number be X 

“2143 X=224+2X 

.. The required number is | 
Let the number be X 
2.1479 Х= 138-6 Хх 
„Х=3 

.. The required number = 3 
Let the number be X 

=. 35+5Х?=44+4х? 
“X=23 

7. The required number is3 or -3 


Let the number be X 

л 2545 х*=33+3х2 
эх? =4 

7 Х=2 or х= – 2 (refused) 
~- The required number = 2 
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“as3m-:b=7m 


-.9m-1527m-S 


„т=5 
^. The two numbers are 15 and 35 


7. а=2 т ›Ь = 3 п 
с. бт +21 = 1$ т— 60 


. т=9 


> multiplying the two terms of the 1*' ratio by 2 


and the 2™ by — 5 and the 3" by 3 and adding the 
antecedents and consequentis of the three ratios. 


Za-Sb+i3c 
4-15+ 12 
7.28—5b--3cc- onc of the given ratios. 


Nao No No No Nod Nod Nod od od oe of oD 


= one of the given ratios. 


= 3bmedm . mGb+d) 
$Ьт— зат mí5b—2d) 
- 3b+d 
5b—2d 
From (15 and (2) : 7. The two sides arc equal. 


.3a-2c€c. 3b—2d 3a—-2c _S5Sa+3c 
7 $5n-3c 5b-3d 5ъ+ 54 
^ а = Ъ гт зс = 4 гп 

2 _3bm-26m  m(3b—2d) _ 
~L-HS-=- 34-24 “=a m 41} 


*R.HS. = ьт +334 n т (5 6+3 4) ,. (2) 


5ъ+3а 5ь+ 34 
From (1) and (2) - -. The (vo sides are equal. 


> multiplying the two terms of 1"' ratio by 2 and 
the 2" py — I and the З" by 5 and adding the 
antecedents and consequents of the three ratios. 


= one of the given ratios. 


X—---y—z o 
= one of the givcn ratios. 


oD Nod red! Need e Np АТААТ АТАТ We Wf Wf We Wf Wf Wf Wf Wf Wf Ww "AT T T e 


-. Each ratio = 2 unless X + y = О 
=". Х=Зу 


7. х+у= 2 = г. 2у+ у= 2 = 


= ee 
-2= 5 У 
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E Ж=р=т=т where m > О 


7 Хе 3 т ›уе41т +2 = 5 т 


2y-z Bm-—5m 
I В M — MMOL 
[1] The teft side +z m-Hm-«5m 


(=) - -2327m?-48m?425m? 
21100 m? = 10 т 1) 


2Х+у= 6 т +4 т = 10 т (2) 
From (1) and (2) we deduce that : 


үз х2 +3 y +2 =2х+у 


з multiplying the two terms of the |" ratio by 2 
and adding the antecedents and consequents of 
the 1” and the 2™ ratios. 
| 2х+у __2Х+у 
`'Аа+21+2Ь1-с 4а+аһ-с 
= one of the given ratios, (1) 
» multiplying the terms of the L” ratio by 2 and 
the 2™ by 2 and adding the antecedents and 
consequentis of the three ratios 
: 2X*2y-z _2X+2y¥+2 
das2b+4db-2c+2e~-n — 3a46b о 
= опе of thc given ratios, 
From (1) and (2) : 
2X+y _2X+2y+z 
"Anceáb-c — 3a46b 


а zt. g 
Let = d Т m where т> 0 


-a-bmsczdmsce-fm 


(+5 4) 
m (d —3 f) 
d—3f 
From (1) and (2) : /. The two sides are equal. 
2a*7c-4c 2ът+ 70 т- 4 
(Lus. „сете =— 2b*7d-4T 
.mqQbs7u4—-46() _ 


{2b+7d-4f) 


zm (2) 


b-8f 
From (1) and (2): ^. The two sides are equal. 


|n ———— MÀ —————————— '——————— == 
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Ex.(1): Choose 
“Ис В bla [4 (5 
[ale (7]с (8c [с [ш 


Ex.(2): Answer the following 


2 2. 5 
B c m 3 
= = —"*_=m 
cb схе 


From (1) and (2): 


SIN NOT Ned Ned Ne Nae Na Na Na Ne Ne No No NNN ТАЛААГА" 


From (1) and (2): ~. = = 


Another solution : 


= 
~~ ВОТ о вес 


= _em(2m+3)_ 
© Sea "шш AL. 
From (1) and (2): 


Са = т 
c 


,a-b.cm-cm cmim-D., 
c ím — 


From (1) + (2) and (3) - .- 
From (1) and (2) : 
2 Another solution : -. 
за=ст 2 = 
Q2c-3aceQc-32). 
2nc—32a a(2c—3a) 


From (1) and (2) : 
Another solution : 
“b =ас 
deb _ а?+ас 5 3m!acm acm? 
2.00. m Же. „айал Кырна, а ^nbeb —c m +c m «c m 
b +c ас+с С(а+с) = c m +c m-c 
E-— = = us dc = 2 
(5а == “b=cm »a=cm € m? cn? + m + 10) 


x = smaa z (m^ 1) 
к = Sy (ети) s 

c m —c m 
с т? – с> 


_ с m? an? — 1) 
From (1) and (2) : 


> a=cm 
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NNN SNS SS NS SS NS NS Nf SS Nf SSS ИИ ИИ ИИ ИИ И ИИ ИИ ИУ 


_ dm 4m -— 2) 
~~ dà mím-2) 


_ Зап + 4+‹4пз› _ ат (3 т+ 4 
Зчт-+4а d(3 m + 4 


| .. а- 2 3b--4c 
ктап ана тЫ US aud 


n h с 
[2]Ler f= 0 = =m 


=. с=ат »b-dm^sascdm? 


=m (1) 


. Зач+ 5 с 3 d m? + 5dm d m 3 m^ + 3) 
oa a LA KR LLL € 
3b+ 5d 3 d m + 5d (3m + 3) 


—mríl) 
: dm'—ad d T 
.-—— 4c . m mo mm — Need (2) 
b—4d dm — 4 d dim — 4) 


Fromíl)yand(2):.. 22*5c. a—4c 
34b45d b— 4 d 
a b. - c. 
(2Ј е в == = т 


=. с =ат +b=dm?* s a= d m” 
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3d4m'-5dm 
ue rs 
dm -dm --dm 
3m-5 
m ml 
3dm'-5d 
И 
3 т^ т + 4 

dm 5) 
d(m – т + I} 


. За-5с _ 


а-Ъ+с 


d m (3 m^ - 5) 

~ ата —m+ 1) 

,J3b—54d. 
b-c+d 
3m°-5 
m mi 

3a-5c 


_ 3b-5d 
a—b-tc 


From (1) and (2): .. Wee 


Aa Bx Ве 
Га Let = m = = т 


—.с=ат +b=dm › а= ат? 


a d m'— d 
"atbe-c dm edm «dm 
d (m? — 1) 
d m (m' +m +t) 


бт Dim? e m +1) 
mm +m + 1) 


m=i 
m 


,a-2b4c, dm'-2dm «dm 
a-b dm —dm^ 


_dmim?-2m+D_ (mai? — 
d m^ (m — 1) in (m — 1) 
From (1) and (2) : .. — 2-4 


at+b+c 
a b.c. 
(s)Let = =j=m 


л с=йт s b=dm’*>a=dm 


с nf d'una) d 
£z EN di ала 
dm -dm dmím -1) m 


.d'm*-3d'm^  d'm!(m'-3) 
d m —3d d (m —3) 


„ ab-cd .dm*xdàm'*-dmxd. dm — d°m 
"o pec d ^m' — d? т? апа? (m'- 1) 
д то m- тж L m «1 


(a) 


From (1) and (2) : 
(2) 


а —bD—-x-— 


^ cdm >b=dm 


i = 

d(m +i) m 

c E d! т> Е а т? _ 
fmt he a 5.39 3 z R 

cd+d dm xd-ed d (m +1} 

а 

2 А u c 
From (1) and (2) : m bed" a.d 


в b c 
Гаа == әт 


> b=dm s а= д т? 
d? m? + d! m^ + d? m? 
dm+dm +d 


:. с=ат 
a+b +c? x3 
b-c--d 

d? m? (m! + m* + 1) 
- umi. eur пиши. иша = 
d' (m +m + 1) 
ac, dmixdm, m? 
bd dm’ xd 


* 


From (1) and (2) : 
GS Let ar =-Р-=.&-=т 


—.с=ат > ъ= т> › а=а т 


. 2а+34  2dm*«3d 
i o——— €—— A 
3a-4d 3dm'-4d 
d(2m'°+3) _ 2 т?+3 
= + com 
d(3m — 4) 3m -4 
2а +3) 2d m’4+3d m? 
A sqm p. po 
Заў -4b 3d m'—4d' m 
 dm*Qm'«3 2m'«3 
dm Gm -4) 3m —4 
3 3 
2а+34 2a +36 
d (2): Ре = 
Ке 3a-4d — За?-4ъ? 


m where т > 0 
»b-dm? › а= т? 


3 2 2 
_dm+Ssdm__ ат (m+5) 


ан | 
таа omary Ч 


«^Y 8dm+8d 
_ 189 m^ (m+ 1) =} с 
анар т т 


afs, 
From (1) and (2) : 1 ia „|52565 
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A3 =F = Ve = m 


{2} 


From (1) and (2) : 


SD FD DDD DDD ЧЧ ЧЧ Ч ЧЧ Ч Ч Р 
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Ex.(1): Choose 


Gd [2]d (3] а EIC 
(5]b [8] d [7 ]с [а]ь 
[5 ]ъ [10] а [11] d [12] c 
[та] а [та] c [15] d 


Ex.(2): Answer the following 


(3) The variation is inverse. 
1 
(2]- ус “yX=m 
(3])As x23 г.Зу= 12 
aoe. Р 2 = 
(а)Азу=2{ = (22) x=12 
- 12 yp 
212 x= 12 


ze $E AC 
7.14 =42т 
у= + X (The relation between X > y) 


[2] Аз x = 60 л у= 1 х60=20 
S421 Xz-zyz7Xy-zy 


221Х2=7Ху :.32=у мут 


ычх%у®—14х?%у+49=0 
-x?*y—-7?-0 ..x?y—-7-0 
2 1 
г. x*y=7 г. у ass 
y y x2 


у х?у?-6ху+9=0 = (Xy-3)*=0 


yap г. xXy=m 
Е, ee | —. ЗА = 6 


^ Ху = 6 (The relation between X » у) 


| 
) 
' 
а 
‘ 
) 
) 
' 
) 
) 
у 
) 
у 
у 
‘ 
) 
‘ 
У 
' 
' 
) 
) 
у 
) 


„27 _ (1575)? 227х005 
b, (057 ? (5157 


ТАТТААЛ АА SANS SSNS | 
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Ex.(1): Choose 
(Ja (2]c (3Jb a 
[5] (s)c Ge [вч 
(8)c [19] с (15 (а 
(13) с [14] c asje 


Ex.(2): Answer the following 


C The mean (2) = 1913165120 27 =20 


(2) The mean (x ) = 72-133: 61 +70+59 _ 63 


= == 13 + 14+ 17+ 19-22 
х рек D M. 
С) The mean (X ) = 2393362 71199 2a [2] The mean (х) 


Number of children (X) | Number of families (К) 


4 


92 


The mean of (X) = LM 2:2 children The standard deviation (©) = 4-22 = 1 child 


(| 
2 
( 
( 
^ 
( 
2 
у 
у 
у 
у 
0 
у 
у 
у 
0 
2 
у 
2 
2 
2 
у 
2 
ES i 
The standard deviation (С) = {= = 9.3 ( 
у 
2 
у 
у 
2 
у 
2 
2 
0 
2 
у 
у 
2 
у 
2 
2 
2 
2 
у 
2 
2 
2 
2 
2 
у 
2 
у 
Pi 
^ 
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MATHS -PREP 3 — FIRST TERM 2024 


(| 
| 
| 
| 
| 


=6А 
=09 


11.6 
6-11.1=49 


1 
N 
JBE 
[БАШ НЕШЕ 


|0} 3 
ВЫВВЕВВЕ 


The Standard deviation ( 6 ) = 


The standard deviation (©) 
The standard deviation (с) 


STATT TA TA TA TA TA TAS TAS ASTA TAS TT TAS ТЫСТЫ ТЕС ЛАЛА ЛЫС ЛАС ЛАС ЛАС | 
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The mean of (x) 


The mean of ( 


= 300 _ 
= 106 = 3 units 
p 90 9 
=—= ears 
x) gp 
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P" Ex.(1): Choose 


ijc [2)b (3]c (ajd Eje 
[7)4 (8)d (8]b 


Ex.(2): Answer the following 


Let the measures of the two angles be 3 X and 5 X 
2.3 X4 5 X= 180° г. 8 X= 180° 
г. х= 1807 = 22.5° 
The measure of the first angle = 3 х 22.5° = 67.5° д 
= 67° 30 
The measure of the second angle = 5 x 22.5° 
= 112.5 = 112° 30 


Nod No No Nod Nod Nod Nod Nod ed od Wed Wo oD DD TN 


Let the measures of the two X ee EP ee 
5.3 Х+4Х=90° .7X290? 
х= 90° = 128° 
MAXI 212 j 
^. The measure of the greater angle 
=4 x12 É = 51° 25 43 


Let the measures of the interior angles of the triangle 
be 3X04 X27 X 

%3х+4х+7 X= 180° с. 14x= 180° 
RN s» = 12 É 

The measure of the first angle 

=3x 122 =38° 34 17 

The measure of the second angle 

=4 129 51° 25 43 

The measure of the third angle = 7 x 12 = = 90° 


s m(ZA)290 — (BC) = (20)" + (15) = 625 
ВС = 25 ст. 

: in C sin B. 2 19. 20. 

^. cos С cos B - sin C sin B 25 * 55 


) 
) 
) 
а 
) 
) 
а 
) 
) 
) 
у 
) 
у 
У 
) 
) 
) 
) 
у 
) 
) 
) 
! 
) 


ron (Z-Z):= 90° 


a (ZYY = (05) - (7) 
= 576 
я. У =24-cm. 


(3]tan X x ian Y = E х 3 


(2)sin? X + sin? Y (34) «(3 
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~ 2AB=13 АС 
Le: AB = 3 length unit 
"АС = 2 length unit .. BC =] length unit 


since sc 1 ал С =13 


Draw AF L BC > „< 
DE 1 BC 
< ADWBC > 
AF L BC , DE BC 
©. AFED is a rectangle › FE = 4 cm. 
7 BF + ЕС = 8 ст. 
~ BF = EC = 4 cm. 
(А ABF and A DCE are congruent} 
-. from А ABF which is right-angled at F 
- (AF)! = (5)#— (4)? =9 
7. AF = 3 ст. ^ DE = AF = 3 ст. 
(AFED is а rectangle) 


c 


Noo No No Nod Nod Nod Nod Nod od Wed Ned Nod of DoD TN 


7А 


. StanBcosC _ 
sin? С + cos? B 


Draw DF L ВС 

^ AD // BC , AB L BC c 
:DF1BC 

-. ABFD is a rectangle 

<- ВЕ = AD = 6 cm. 

7. РС = 4 cm. › ОЕ = АВ = 3 ст. 


-. from А DFC which is right-angled at Е 
(DC)? = 32 + 42 25 г. DC = 5 ет. 


cos (2 DCB) — tan (Z ACB) = i 


-. АВ = 3 length unit 

» AC = 5 length unit 

э -.- miZ В) = 90° 

с. ВСУ = 52-32 =16 ~. BC =4 length unit 


ee a | SARS 
7 sin A == = » соз А = ас = 5 


Ж. 4 


Bisect Z A by the bisector AD 

2°. А АВС is an isosceles 

triangle 

- ADL BC 

-. sin = = sin (Z BAD) 

т. sin (4 BAD) = + 

> L B Z BAD аге acute angles 

-. cos B = sin (Z ВАР» ©. cos В 
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Ex.(1): Choose 


(2)d (3)c (3)b 
(в) а (7]b (аја 
(15) c Ea (тг) а 
(за) с (15) d (18a 


Ex.(2): Answer the following 


{з 


[1)Тһе left side = sin 60° = > 
The right side = 2 sin 30° cos 30° 


„Уз 


2. The two sides are a 
"m 1 
(2) The left side = cos 60° = = 
2 
The right side = 2 cos 30° – 1 


Үз ү 3 1 
=2(+) -1=2х4-1= 5 
г. The two sides are equal. 
A 2409 152 [ET 1 
(3) The left side = 2 соѕ 30° – 1 =2 x FJ- 
3 E 
=2х4-1=5 
inl тү 
The right side = 1 – 2 sin 30° -1-2x(1) 
xad 
"T 


2. The two sides are equal. 


(5) The left side = tan 60° =үз 


see a ce Oe The right side = oy tan T 
(4) The left side = cos => 
The right side = gts 30° — sin? 30° 


-. The two sides fe ш 


15 


Г. The two sides are equal. 


ВОЕН 
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mxx (6) = =(¥3) . 
БА а З) «у 


-X=3 


^ 2sinx=] 
2 ce 30% 


Draw AD L BC to cut it at D 
© AD 1 BC 5 AB = AC 
ВЕ БС 


НС за 2 x 1.23 =246=225 em. 

‘ ABCD is a rectangle г. m (Z В) = 90° 

In ДАВС: ^ sin(ZACB) = 42 

^ m(Z АСВ) = 36° 55 12 (First req.) 

In ^ ABC: 

`2 (ВС)? = (АС)? - (АВ)? 

г. (ВС)? = 625 – 225 =400 ~. BC=20cm. 

7. The area of the rectangle = 15 x 20 = 300 cm?. 
(Second req.) 


ВС = 96 - 8 = 12 ст. 

~ АЮ = ВС 2. AD = 12 cm. (First req.) 
~ ВС = 12 ст.  BE- ÍT BC ~. ВЕ = Зет. 

In A ABE: 

* m(Z AEB) = 90? 

-.mí(Z В) = 69° 26 38 (Second req.} 


л sin 69° 26 38 = —8_ 
AB 


— $e 85 ст. (Third req.) 
sin 69* 26 38 
Another solution : 


In A AEB: ·- 
-. cos 69° 26 38 =-3_ 

AB 
3 


cos 69° 26 38 
A third solution : 


`7 A ABE is right-angled at E 
2. (AB)? = (AE)? + (ВЕ)? 
= 87 + 3? = 64 +9 = 73 
<. AB =Y 73 =8.5 cm. (Third req.) 


7. АВ = = 8.5 cm. 


Draw AF L BC : DE L BC 

v ADH BC; AF L ВС, 

DE.BC 

^. AFED is a rectangle » FE = 5 cm. 

г. BF + EC = бст. ^. BF=3 cm. 
In å ABF: 


- ИЕ Р - 
р cos В = == “. cos В 


- m(Z В) = 53° 7 48 
г. т( A) = 180° - (53° 7 48) 
= 126° 52 12 (First req.) 
In А АВЕ: 
*: (AF) = (ABY - (BE 
/. (АЕ)? = (5)? - (3)? =16 ..AF-4cm. 


^. the area of the trapezium = 1 (5+1) х4 = 32 спо. 


(Second req.) 


=== ===: 
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A Nod od No Noe АЗ 


A Nod wed Чет 


Nod Nod No No Nao Nod NAANA 


TTS “чт IN 


== 


= 


NT 


ix 


) 
x 
x 
Ty 
4 , 
x 
x 
‘ 
X 
X 
| 
‘ 
X 
X 
X 
X 
X 
X 
? 
X 
X 
X 
X 
‘ 
X 
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АВ =Y¥C1- 5Y +(7 + 5? —136 +144 
—* 180 length unit 


‚ вс -*445-1?405—7» =4 256 + 64 
апа CA =Y (5-157 +) 5 15¥ = {100 + 400 


2 (СА)? = САБ)? + (ВС) 
2. А ABC is right angled at В 
=. Arca of А АВС = 4 x AB x BC 


= 4 x¥1s0 x1320 


= 120 square units 
AB = + 17 (G1? -39 +16 
225 = 5 length units 
‚вс 21/0672 «(0-39 241649 
-24/25 = 5 length units 
LAC ев: 22931 
=¥50 length units 
э Vv (ACY = (AB)? + (BC? 
^ ДАВС is a right-angled triangle at B 
г. the area of A ABC = 1 x AB x BC 
=1х5х5 
= 12.5 square units. 
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24320 length unit 


= 500 length unit 


jd Br Ja Bk 


Problem [3] 
AB =ү(0+17 + (5-1 =Y! +16 = 17 length unit. 
‚вс = YG — 0} +6 SF =ү 25 +1 ={ 26 length unit. 
»со=14 25210-6) = +16 ={17 length unit. 
»DA=¥C1-4) «0-27 =$25+ 1 = $26 length unit. 
АВ - CD »BC 2 DA 
7. ABCD із a parallelogram. 


AB «(s + 2} - (3 — 4X [49 + 49 
298—712 length unit. 

(BC -YG- 3 «0737 - Ya ci6 
=F 20 = 2 ү $ length unit. 

+CD - (00-7? «(8-17 - a9 229 
298—712 length unit. 

»>DA=¥(O+ 2) + 4) =V4+ 16 
=} 20 = 275 length unit. 

= АВ = СО >BC=DA 

7. ABCD is a parallelogram. 


AB =1 (0-4) + 0— 5? —416 +16 
=¥ 32 = 44 2 length unit. 
ВС =¥ (4-17 +G-8F =¥9 +9 
=¥18 = 33/2 length unit. 
»CD =Уа +3 + (8—4) «416 +16 
2432 =41{[2 length unit. 
»Ар= 40 + 3X + (1 4)? =49 +9 
=) 18 = 342 length unit. 
=> AB=CD>+>BC=AD 
.. the figure ABCD is a parallelogram 
› АС=40-1? +0 – 82 =¥14+49 
эг AC-q40-17 +0 -8F =V1 +49 
=Ņ 50 = 542 length unit. 
; BD =¥(4 + 3)2+ (5-47 -Y49e1 
=¥s50= 5/2 length unit. 
л. AC=BD=5 ¥2 length unit. 
z^ The figure ABCD is a rectangle its diagonal 
length = 5 f2 length unit. 


~ AB =1(3 07 +(3-37 =» + О = 3 length unit. 


‚ВС zq(0-0F «(3-07 = 0 +9 = 3 length unit. 
sCD=¥(0- 3) (0-07. ={9 +0 =3 length unit 
1 DA =¥G—- 3 «(0-3F 2 0 +9 =3 length unit. 


~ AB=BC=CD=DA -. ABCD is a rhombus 
"ТАС = (3-0) «(3-07 «1945 2418 

= 3/2 length unit. 
. ВО = (0-3) +320 = +9=4/18 


= 3 2 length пой. 
АС a ВО 


^. The flgure ABCD is a square » the length of its 
diagonal = 3 J 2 length unit » 


its aren = 3 x 3 = 9 square unit. 


+ MA-TCI-33 «Q1 2 Y16 «9 
= 25 = 5 length unit 
„мв -1C1*4F +(2-6) ={9 +16 
= {25 = 5 length units 
and MC =~ 1-2)" +0 +2 - 9 +16 
= [25 = 5 length unit 
МА= MB = МС 
^ А s В and C lie on the circle M which its radius 
length is 5 length units 
=. circumference of the circle = 2x r 
=2x3.14x5 
= 314 length units 


АВ={(2-3 «(x «1? 2314 Qc 0* 
»vAB-[U 

2+6 +1 = {17 “squaring the two sides* 
>1+(Х+1Й=17 2. (x+1P = 16 

7 Х+1==4 

2. Х+1=4 ою X+1=-4 
Х=3 ог X2-5 


Problem [ 9 ] 
Ка +27 +(7- 3) = 5 "squaring the two sides" 
n(ae2)4(4 9-25 2544244416225 
-a44a-5-0 2. (а— 1)(а+5)=0 
„axl oaz- 


BC = -37 +027 =]4+1={5 length unit. 


^ AB = |5 length unit. 
adc 333 3-2) 25 "squaring the two sides" 
C3 07-5 
s х2-6х+5=0 


Problem [ 11 ] 


^ х?—-6х+9+1=5 
г. (Х-5)(Х-1)=0 


"(2a-35a-b)z 
-2a-325 
a-bz3 * | ". 
Let: A(X »y) 
26,7) =(2+8 241) 
„38-5 "X4 8-10 
x=2,ttte7 PO A 
лу=3 2. А @ 3) 
MrSMAsY](5-2Y--(7-3* 
=49 +16 = 5 length unit. 
/. The circumference of the circle = 2 Xr 
=2 х 3.14 x = 31.4 length unit 


Problem [ 14 ] 


Tu AC-íÍ3*0,2-3X (1 1 
КЫ The midpoint of AC = (3+0 254 a(15 (1) 
-. The point of intersection of the two diagonals is 
(14 ,-1) (ОБР) 
and let D (X » y) EN __ 
** The midpoint of AC = ачан 
„Х+4„|1 
501-1) = (22+ 152) MU 15 
S" 
лу-5=-1 „у=4 
(Q.E.D2) 


) 
) 
) 
) 
) 
) 
) 


АВ = 6) + (а 0) 2316 +16 

= 32 = 4V2 length unit 
BC =Vt_4— 23 +(24+4) =4 36 + 36=-Y72 

== 642 length unit 
СА —1(6 + 4)? + (0 – 2) «3 100 + 4 23 104 

= 24/26 length unit 
-- (AB)? + (BC = cad 2 F + oF 2 y 
= 32 + 72 = 104 = (СА) 

^ A ABC is a right-angled at H (CO.E.D.15 
Let E be the midpoint of AC 
г. The coordinates of Е = (5—2 932) = (1 +1) 
** In the rectangle the two diagonals bisect each other 
2. E is the midpoint of BD 
Let D(X зу} 
7.41 >D =( 242,25) 
D. Ж+#=72 J". < = 0 
MNA 4 


k k 


í &+ Ж... | 
2 


7. у— 4 = 2 
sa D (0 „б) (().E.D.2)3 
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) Ex.(2): Answer the following 


Problem [ 1 ] 
x .. 3-1 


=> = 1 э паз = вап 45° = 1 Problem [6] 


IK 
М 
) 
М 


Problem [ 2 ] 


к—1 = 
= = m 
= — T7715 tan 4 = 1 


=. m, =m, 


u cu 
53X-022X-8 Xa] 
^ The coordinates of C = (1 s=1) 


< 


) 
) 
) 
) 
) 
) 
) сж _— X43 2 2-30 X*3)22(X-4) 
) 
) 
) 
) 
) 


*- АВС їз a right-angled at B 
Probisem [ 5 1 


v» AB 1-3... 1. 

~ The slope of AG == 3 
DOLI „1. 

> ће slope of CD = о = 3 

7 АВ» СО 

.. AbD = 6—3 

- The slope of AD = 5; = 3 


> the slope of BC == = З 

с. AD# BC 

From (1) and (2) : we deduce that 
ABCD is a paraliclogram 


R 

А 

) `- the slope of AB x the slope of BC =—1 x 3=-1 
x 3 

М 


BD ABL EC 
= Tbe figure ABCD is a rectangle 
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[1]d (2]b [3]d (a]d 
(5]a (8]a С] [aja 
[2]а [16] с maje [18] d 
B3 b DE [15)Ь (18) d 


Ex.(2): Answer the following 
Problem [ 11 


у=2х+7 ~: The slope of thc given straight line 
2-6 2 
Problem [2] Ep 7 ies 
г. The slope of the required straight linc = E 
г. The equation of the required straight linc is 


ES 
г. The equation of the straight line is y = ES x 


‘+ The slope of AB ==45®3 =} 
у з= С=С 2. The slope of the required straight linc = 3 
> ~- the straight line passes through the -. The equation of the required straight line is : 
point (2 » — 1) y-232X-c 
.—12z2x2--c -- The straight linc passes through the point (1 » 2) 
" =2 x-5 “2e3xti+c AT | . 
г. The equation of the required straight line is : 
Probiem [ 4 ] a 
-- The slope of the given straight line = tan 45° = 1 
.. The slope of the required straight line = — 1 
^. The equation of the required straight line is : 
"2 The straight line passes through the point (— 2 » 3) у=—Х+с 
`.З3=—12х(—2)+с г. с<=-1 
-. The equation of the required straight line is : 
тр | ~ The equation of the required straight linc is : 
Problem 5] у=—Х 


Problem [ 9 
RRE 7 


2. The slope of the required straight line = —1 } ~ The slope of the straight line = 1 = 


7. The equation of the required straight line is 2. The equation of the straight line 
isy=-2X+c 
. The straight line passes through the point (1 » 1) 
^A1-2-2x14c .c=3 


.. The equation of the straight line is 
y-—2xX43 


Emm ———————————————————————————————————UaüÜ—ÀÀÓs 
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Problem [ 10 ] 
-* The slope of the straight line 


2. The equation of the straight lir 
«+ The straight line passes through 


the point (4 »2) 


R 
| 
| 
| 
| 
) 
| 
р 
| 


i х = 1 ха+е “. С =7сто 
) 2. The equation of the straight line isy= ix 
) ^. The intercepted part of y-axis = zero 
) 2. The straight line passes through the origin point 


Problem [ 11 ] 


) -+ The slope of ће given straight line = 2 | 
) 2. The slope of the required straight line = —7 


) 
R 


2. The required straight line passes through the 
midpoint of AB 
c= 51 


2. The equation of the required straight line is 


у=-1х+55 


Problem [ 12 ] 


| sS2-Lxlec 
М 
) 
) 


^ 

| == 

К -Th ight li -—— .l 
и: The slope of the straight line AB =- 2275 


| » The slope of the other straight line = = = 
М 


г. The slope of the straight line AB = the slope 
р of the other straight line 
) г. The two straight lines are parallel. 
р РгоЫет [ 13 ] 
) The slope of the straight line whose equation : 
А abt us 
) 2Х+у+8 = 0 іѕ ге 2 

^R..1-3 _1 

р инен кез ааа ег 5 
М 57-2 х 2 z-l 
) -. The two straight lines are perpendicular. 
| 
if 


) 
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(1) Ау=0 
2 2X=6 = X=3 
<. The straight line cuts the X-axis at the point 
А (3 ›0) 
зА Х= О 
.-3у= 6 
<. The straight line cuts the y-axis at the point 
B (05-2) 
(2) Let D is the midpoint of AB 


.. The coordinates ofD - (222 = 


› ^ The straight line is parallel to the y-axis 

г. Its slope is undefined 

>‘. The straight line passes through the point 
D (3 „— 1) 


-. The eqation of the straight lineis: X= 


Problem [ 15 ] 


"s m, = т, 
ee -az-4 


Problem [ 16 ] 


* The slope of XY = IL =-1 
.. The slope of the axis of symmetry of XY-1 
2. The equation of the axis of symmetry of XY is: 
у=Х+с 
‚`2 The midpoint of XY 


-(2-5, cB )=61,2 


г. (— 1 +2) satisfies the equation : y =X +c 
„2=-1+с AGES 
2. The equation of the axis of symmetry of XY is : 


y=X+3 
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** The straight line passes trough the two points 
А (4 +0) and В (0 +9) * 


2. The equation of the straight 


lins is: y = 22 X*c 
‚с. (4 +0) satisfies the equation X, 
-9 
2 O=—=x44+ 4629 
т х c | | | y 
г. The equation of the straight line is : 


-9 
p= X49 
3 4 
Problem [ 18 ] 


(1) *- The slope of the straight line = i =2 
г. The equation of the straight line is y=2 X +c 
** The point (1 » 1) Ethe straight line 
„1=2х1+с „с=-1 
2. The equation of the straight line is y 22 X- 1 
(2) One unit of the negative part of y-axis 
(3) ~ The point (3 » a) satisfies the equation 
^a-s2x3-1-5 
Problem [ 19 ] 
Let: D(X sy) 
» ^ The midpoint of AB = The midpoint of OD 


» ^^ The midpoint of AB = ( LL 252) = > 4) 


T the midpoint of OD = (92 22) 
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